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1
SURVEILLANCE CAMERA APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a surveillance camera
apparatus, and more particularly to a surveillance camera
apparatus partially constituting a surveillance system for
watching a specific object such as for example unqualified
people and other intruders intruding 1nto a special room that
permits people with permission to enter.

2. Description of the Related Art

Up until now, there have been proposed a wide variety of
conventional surveillance camera apparatuses. One of the
typical examples of the surveillance camera apparatuses thus
known 1s shown in FIGS. 21 and 22 as having a reference
number 200. The conventional surveillance camera appara-
tus 200 comprises a camera unit 202 for taking an 1image of
a specific object, and a camera retaining assembly 203 for
retaining the camera unit 202. The camera retaining assem-
bly 203 includes a stationary member 201 secured to a fixed
structure such as for example a ceiling wall forming part of
a building, and a side wall forming part of an elevator cage,
a holder shatt 205 revolvably supported on the stationary
member 201 and having a holder revolution axis 203a
around which the holder shaft 203 1s revolvable with respect
to the stationary member 201, a holder member 206 fixedly
mounted on the holder shaft 205, a camera shaft 207
revolvably supported on the holder member 206 and having
a camera revolution axis 207a 1n perpendicular relationship
with the holder revolution axis 205a of the holder shait 205
and around which the camera shaft 207 1s revolvable with
respect to the holder member 206 in unison with the camera
unit 202.

The conventional surveillance camera apparatus 200 fur-
ther comprises a dome cover 204 for accommodating the
camera unit 202, and a case member (not shown) integrally
tormed with the dome cover 204. The dome cover 204 1s 1n
the form of hemispheric shape, and made of a transparent
material to have the camera unit 202 take the image of the
specific object therethrough. The dome cover 204 has an
opening 204a and a spherical portion 2045 as seen by a
two-dot chain line 1n FIG. 21.

As best shown 1n FIG. 22, the conventional surveillance
camera apparatus 200 further comprises a camera driving
unit 223 for driving the camera unit 202 to have the camera
unit 202 revolve around the camera revolution axis 207a of
the camera shatt 207 with respect to the holder member 206,
and a holder driving unit 215 for driving the holder member
206 to have the holder member 206 revolve around the
holder revolution axis 205a with respect to the stationary
member 201. The camera driving unit 223 includes a camera
clectric motor 216 for transmitting revolution torques to the
camera shaft 207 to have the camera unit 202 revolve around
the camera revolution axis 207a with respect to the holder
member 206, and a camera encoder 217 for counting and
encoding the revolution number of the camera electric motor
216, while the holder driving unmit 215 includes a holder
clectric motor 208 for transmitting revolution torques to the
holder shaft 205 to have the holder member 206 revolve
around the holder revolution axis 205a with respect to the
stationary member 201, and a holder encoder 209 for
counting and encoding the revolution number of the holder
clectric motor 208.

The conventional surveillance camera apparatus 200 elec-
trically connected to an exterior controller producing a
position signal indicative of the position of the camera unit
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202, and a camera drive control unit 218 for controlling the
camera driving unit 223 to have the camera driving unit 223
drive the camera unit 202 to have the camera unit 202
revolve around the camera revolution axis 207a with respect
to the holder member 206, and a holder drive control unit
210 for controlling the holder driving unit 215 to have the
holder driving unit 215 drive the holder member 206 to have
the holder member 206 revolve around the holder revolution
axis 205a with respect to the stationary member 201.

The camera drive control unit 218 includes an input
terminal 222 for inputting the position signal, a camera
position range memory 220 for previously storing therein a
camera position range, for example plus or minus 90 degree
of the angle, 1n which the camera umt 202 i1s revolvable
around the camera revolution axis 207a with respect to the
holder member 206 to have the camera unit 202 take the
image of the object, a camera position detector 221 for
detecting a camera position at which the camera unit 202 1s
positioned based on the revolution number of the camera
clectric motor 216 encoded by the camera encoder 217, and
a camera motor controller 219 for controlling the camera
clectric motor 216 based on the camera position range stored
by the camera position range memory 220, the camera
position detected by the camera position detector 221, and
the position signal inputted through the input terminal 222.

The holder drive control unit 210 includes an input
terminal 214 for iputting the position signal, a holder
position range memory 212 for previously storing therein a
holder position range, for example plus or minus 90 degree
of the angle, 1n which the holder member 206 1s revolvable
around the holder revolution axis 205a with respect to the
stationary member 201 to have the camera umt 202 take the
image ol the object, a holder position detector 213 fo
detecting a holder position at which the holder member 206
1s positioned based on the revolution number of the holder
clectric motor 208 encoded by the holder encoder 209, and
a holder motor controller 211 for controlling the holder
clectric motor 208 based on the holder position range stored
by the holder position range memory 212, the holder posi-
tion detected by the holder position detector 213, and the
position signal mputted through the mput terminal 214.

The camera unit 202 1s movable with respect to the
stationary member 201 in a surveillance area which 1s
restricted by the camera position range stored by the camera
position range memory 220 and the holder position range
stored by the holder position range memory 212.

The conventional surveillance camera apparatus thus con-
structed as previously mentioned, however, encounters such
a problem that a movable area where the camera unit 1s
capable of mechanically moving with respect to the station-
ary member 201 1s slightly larger than the surveillance area
to minimally take account of different sizes and installation
of structural members constituting part of the conventional
survelllance camera apparatus. The slightly large area, here-
tofore, has not been used due to an excessive small area for
use in other purposes.

On the other hand, there has been various operations
involving this kind of surveillance camera apparatus. These
operations mcludes a camera unit test for checking a lens, a
filter changing operation for changing different inirared
filters, a lens cleaning operation for cleaming the lens, and a
camera locking operation for locking the camera unit to the
camera retaining assembly when the surveillance camera
apparatus 1s transported from one place to other place. These
operations has so far been carried out by operators so that
these operations are laborious and tedious for the operators.
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SUMMARY OF THE INVENTION

It 1s, therefore, an object of the present invention to
provide a surveillance camera apparatus which 1s operated to
have a camera unit moved 1n a surveillance area where the
camera unit 1s operated to perform a surveillance operation
and a non-surveillance area where the camera unit 1s oper-
ated to perform a non-surveillance operation including a
camera unit test for checking a lens and other conditions
involving the camera unit, a filter changing operation for
changing different infrared filters, a lens cleaning operation
for cleaning the lens, a dome locking operation for locking
a dome cover to a camera retaining assembly, and a camera
locking operation for locking the camera unit to the camera
retaining assembly when the surveillance camera apparatus
1s transported from one place to other place.

It 1s another object of the present invention to provide a
survelllance camera apparatus which can take advantage of
the movement of the camera unit to ensure the non-surveil-
lance operations as previously mentioned various operations
in the non-surveillance area larger than that of the conven-
tional surveillance camera apparatus.

It 1s a further object of the present invention to provide a
survelllance camera apparatus which can allow the camera
unit to perform the laborious and tedious operations inherent
to the conventional surveillance camera apparatus.

In accordance with a first aspect of the present invention,
there 1s provided a surveillance camera apparatus, compris-
ing: a camera unit for taking an 1image of a specific object;
a camera retaining assembly for retaining the camera unit; a
camera checking unit for checking whether or not the
camera unit 1s normally operated; a camera driving unit
supported on the camera retaining assembly to drive the
camera unit to have the camera umit moved with respect to
the camera retaimng assembly in two different areas con-
sisting of a surveillance areca where the camera unit 1s
capable of taking the image of the specific object to perform
a surveillance operation, and a non-surveillance area where
the camera unit 1s incapable of taking the image of the
specific object to perform no surveillance operation, and
where the camera umit 1s capable of being checked by the
camera checking unit whether or not the camera unit 1s
normally operated; a light emitting unit supported on the
camera retaining assembly and designed to assume two
different states consisting of a first state under which the
light emitting unit 1s operative to emit the light, and a second
state under which the light emitting unit 1s operative to stop
emitting the light; a state setting unit supported on the
camera retaining assembly and designed to set the light
emitting unit to selectively assume the first and second
states, the camera driving unit being adapted to drive the
camera unit to have the camera unit moved 1nto engagement
with the state setting unit to have the state setting unit set the
light emitting unit to assume the first state, and adapted to
drive the camera unit to have the camera unit moved out of
engagement with the state setting unit to have the state
setting unit set the light emitting unit to assume the second
state; and a drive control unit for controlling the camera
driving unit to have the camera driving unit drive the camera
unit to have the camera unit moved with respect to the
camera retaimng assembly in the two diflerent areas, the
drive control unit being operative to assume two different
operation states consisting of a first operation state under
which the camera unit 1s driven by the camera driving unit
to be moved within the surveillance area, and a second
operation state under which the camera unit i1s driven by the
camera driving unit to be moved 1nto engagement with the
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state setting unit i the non-surveillance area to allow the
light emitting unit to emat the light to have the camera unit
take the 1mage of the light emitted by the light emitting unat,
and which the camera unit 1s driven by the camera driving
unit to be moved out of engagement with the state setting
unit to allow the light emitting unit to stop emitting the light,
and the camera checking unit being operative to check
whether or not the camera unit 1s normally operated based on
the 1mage of the light emitted by the light emitting unat.

The camera checking unit may be adapted to produce a
test signal, the light emitting unit having a light modulator
for modulating the light emaitted by the light emitting unit 1n
response to the test signal produced by the camera checking
unit, the camera unit producing an 1image signal indicative of
the image taken by the camera unit, and the camera checking
unit being adapted to compare the 1mage signal produced by
camera unit with the test signal to check whether or not the
camera unit 1s normally operated.

The camera retaining assembly may include: a holder
member; and a camera shaft revolvably supported on the
holder member and having a camera revolution axis around
which the camera shaft 1s revolvable with respect to the
holder member, the camera shatt 1s driven 1n unison with the
camera unit by the camera driving unmit to have the camera
unit revolvably moved around the camera revolution axis
with respect to the holder member.

In accordance with a second aspect of the present mnven-
tion, there 1s provided a surveillance camera apparatus,
comprising: a camera unit for taking an 1image of a specific
object and having a lens for passing therethrough light
forming the image taken by the camera umit; a camera
retaining assembly for retaining the camera unit; a light
filtering unit for filtering light forming 1mage taken by the
camera unit, the light filtering unit having a filter frame
supported by the camera unit, and an optical filter fixed with
the filter frame to cut part of light, and the filter frame being
movable with respect to the camera unit to assume two
different operation positions consisting of a first operation
position where the optical filter covers the lens of the camera
unmt to allow the camera unit to be able to take the 1mage
with the optical filter, and a second operation position where
the optical filter uncovers the lens of the camera unit to allow
the camera unit to be able to take the image without the
optical filter; frame stop means held stationary with respect
to the camera retaining assembly and designed to stop the
filter frame of the light filtering unit from moving with
respect to the camera retaining assembly beyond a prede-
termined range; a camera drniving unit supported on the
camera retaining assembly to drive the camera umit to have
the camera unit moved with respect to the camera retaining,
assembly 1n two different areas consisting of a surveillance
area where the camera unit 1s capable of taking the image of
the specific object to perform a surveillance operation, and
a non-surveillance area where the camera unit 1s mncapable
of taking the 1mage of the specific object to perform no
surveillance operation, and where the filter frame of the light
filtering unit 1s capable of selectively assuming the two
different operation positions, the camera driving unit being
adapted to drive the camera unit to have the camera unit
moved with respect to the camera retaining assembly to have
the filter frame of the light filtering unit move nto and out
of engagement with the frame stop means; and a drive
control unit for controlling the camera driving unit to have
the camera driving unit drive the camera unit to have the
camera unit moved with respect to the camera retaining
assembly in the two different areas, the drive control unit
being operative to assume two different operation states
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consisting of a first operation state under which the camera
unit 1s driven by the camera driving unit to be moved within
the surveillance area, and a second operation state under
which the camera unit 1s driven by the camera driving unit
to be moved with respect to the camera retaining assembly
to have the filter frame of the light filtering umit move 1nto
and out of engagement with the frame stop means, and
which the filter frame of the light filtering unit 1s moved with
respect to the camera retaining assembly to allow the filter
frame of the light filtering unit to selectively assume the two
different operation positions under the state that the filter
frame of the light filtering unit 1s 1n engagement with the
frame stop means.

The optical filter of the light filtering unit may cut
inirared-light.

The camera retaining assembly may include: a stationary
member; and a camera shaft revolvably supported on the
stationary member and having a camera revolution axis
around which the camera shafit 1s revolvable with respect to
the stationary member, the camera shaft 1s driven 1n unison
with the camera unit by the camera driving umit to have the
camera unit revolvably moved around the camera revolution
axis with respect to the stationary member.

The camera unit may include: a cylindrical body having
the lens accommodated therein, the filter frame of the light
filtering unit positioned on the camera unit and including an
arm Iframe portion having a front end, an intermediate
portion, and a rear end, and a finger frame portion integrally
formed with to extend downwardly of the front end of the
arm frame portion to be capable of having the optical filter
of the light filtering umt cover the lens of the camera unit,
the intermediate portion having a pivotal axis around which
the arm frame portion i1s pivotable with respect to the
cylindrical body of the camera unit, and the rear end having
a center ridge, and two cut faces separated from each other
at the center nidge; a pair of regulation members fixedly
mounted on the cylindrical body of the camera unit and
angularly spaced apart from each other to have the arm
frame portion of the filter frame disposed therebetween, the
regulating members having respective inner faces opposing,
to each other and radially extending to regulate the motion
of the filter frame; and a resilient member fixedly mounted
on the cylindrical body of the camera unit to be contactable
with the cut faces of the rear end of the arm frame portion
of the filter frame to resiliently urge the arm frame portion
of the filter frame to regulate the movement of the filter
frame, the resilient member having a resilient force so
selected that the filter frame 1s movable with respect to the
camera unit under the state that the filter frame of the light
filtering unit 1s 1n engagement with the frame stop means,
and that the filter frame 1s unmovable with respect to the
camera unit under the state that the filter frame of the light
filtering unit 1s out of engagement with the frame stop
means.

In accordance with a third aspect of the present invention,
there 1s provided a surveillance camera apparatus, compris-
ing: a camera unit for taking an 1image of a specific object
and having a lens for passing therethrough light forming the
image taken by the camera unit; a camera retaining assembly
for retaining the camera unit; a light filtering unit for filtering
light forming the image taken by the camera unit, the light
filtering unit having a filter frame supported by the camera
unit, and a plurality of optical filters fixed with the filter
frame and designed to cut part of light, and the filter frame
being movable with respect to the camera unit to assume a
plurality of operation positions where each of the optical
filter covers the lens of the camera unit to allow the camera
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unit to be able to take the image with each of the optical
filter; frame stop means held stationary with respect to the
camera retaining assembly and designed to stop the filter
frame of the light filtering unit from moving with respect to
the camera retaining assembly beyond a predetermined
range; a camera driving unit supported on the camera
retaining assembly to drive the camera unit to have the
camera unit moved with respect to the camera retaining
assembly 1n two different areas consisting of a surveillance
area where the camera unit 1s capable of taking the image of
the specific object to perform a surveillance operation, and
a non-surveillance area where the camera unit 1s incapable
of taking the 1mage of the specific object to perform no
surveillance operation, and where the filter frame of the light
filtering unit 1s capable of selectively assuming the operation
positions, the camera driving unit being adapted to drive the
camera unit to have the camera unit moved with respect to
the camera retaining assembly to have the filter frame of the
light filtering unit moved into and out of engagement with
the frame stop means; and a drive control unit for controlling
the camera driving unit to have the camera driving unit drive
the camera unit to have the camera unit moved with respect
to the camera retaining assembly 1n the two different areas,
the drive control unit being operative to assume two diflerent
operation states consisting of a first operation state under
which the camera unit 1s driven by the camera driving unit
to be moved within the surveillance area, and a second
operation state under which the camera unit 1s driven by the
camera driving unit to be moved with respect to the camera
retaining assembly to have the filter frame of the light
filtering unit move nto and out of engagement with the
frame stop means, and which the filter frame of the light
filtering unit 1s moved with respect to the camera retaining
assembly to allow the filter frame of the light filtering unit
to selectively assume the diflerent operation positions under
the state that the filter frame of the light filtering unit 1s 1n
engagement with the frame stop means.

In accordance with a fourth aspect of the present mnven-
tion, there 1s provided a surveillance camera apparatus,
comprising: a camera unit for taking an 1mage of a specific
object and having a lens for passing therethrough light
forming the i1mage taken by the camera unit; a camera
retaining assembly for retaiming the camera unit; a lens
cleaning unit held stationary with respect to the camera
retaining assembly and designed to cleaning the lens of the
camera unit; a camera driving unit supported on the camera
retaining assembly to drive the camera unit to have the
camera unit moved with respect to the camera retaining
assembly 1n two different areas consisting of a surveillance
area where the camera unit 1s capable of taking the image of
the specific object to perform a surveillance operation, and
a non-surveillance area where the camera unit 1s icapable
of taking the image of the specific object to perform no
surveillance operation, and where the lens of the camera unit
1s capable of cleaned by the lens cleaming unit, the camera
driving unit being adapted to drive the camera unit to have
the camera unit moved with respect to the camera retaining
assembly to have the lens of the camera unit slidably move
into and out of contact with the lens cleaning unit; and a
drive control unit for controlling the camera driving unit to
have the camera driving unit drive the camera unit to have
the camera unit moved with respect to the camera retaining,
assembly in the two different areas, the drive control unit
being operative to assume two different operation states
consisting of a first operation state under which the camera
unit 1s driven to be moved within the surveillance area, and
a second operation state which the camera unit 1s driven by
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the camera driving unit to be moved with respect to the
camera retaining assembly to have the lens of the camera
unit slidably move 1nto contact with the lens cleaning unit in
the non-surveillance area to allow the lens cleaning unit to
clean the lens of the camera unit, and which the camera unit
1s driven by the camera driving unit to be moved with
respect to the camera retaining assembly to have the lens of
the camera unit move out of contact with the lens cleaning
unit.

The camera unit may be adapted to focus on the specific
object of which the image taken by the camera unit, and
adapted to producing an image signal indicative of the image
taken by the camera unit, and the surveillance camera
apparatus may further comprise: an 1mage judging unit for
judging whether or not the image taken by the camera unit
1s 1n focus on the specific object based on the image signal
produced by the camera unit; and a lens judging unit for
judging whether or not the lens of the camera unit 1s dirty
based on results judged by the image judging unit, the drive
control unit being operative to assume each of the two
different operation states in accordance with results judged
by the lens judging unait.

In accordance with a fifth aspect of the present invention,
there 1s provided a surveillance camera apparatus, compris-
ing: a camera unit for taking an 1mage of a specific object;
a camera retaining assembly for retaining the camera unit; a
dome cover mounted on the camera retaining assembly to
cover the camera unit; coupling means for coupling the
dome cover with the camera retaining assembly; a camera
driving unit supported on the camera retaining assembly to
drive the camera unit to have the camera umt moved with
respect to the camera retaining assembly 1 two diflerent
areas consisting of a surveillance area where the camera unit
1s capable of taking the image of the specific object, and a
non-surveillance area where the camera unit 1s incapable of
taking the image of the specific object to perform no
surveillance operation, and where the coupling means 1s
operated to have the dome cover disengaged out of the
camera retaining assembly when the camera driving unit 1s
operative to drive the camera unit to have the camera unit
moved with respect to the camera retaining assembly to have
the camera unit move into engagement with the coupling
means; and a drive control unit for controlling the camera
driving unit to have the camera umit moved with respect to
the camera retaining assembly between two different posi-
tions consisting of a first position where the camera unit 1s
held in engagement with the coupling means to have the
dome cover disengaged out of the camera retaining assem-
bly, and a second position where the camera unit 1s held out
of engagement with the coupling means to have the dome
cover engaged with the camera retaining assembly.

The drive control umit may be operative to assume two
different operation states consisting of a first operation state
under which the camera unit 1s driven by the camera driving,
unit to be moved within the surveillance area, and a second
operation state under which the camera unit 1s driven by the
camera driving unit to be moved with respect to the camera
retaining assembly to have the camera unit move into
engagement with the coupling means within the non-sur-
veillance area to allow the coupling means to disengage the
dome cover out of the camera retaining assembly, and which
the camera unit 1s driven by the camera driving unit to be
moved with respect to the camera retaining assembly to have
the camera unit move out of engagement with the coupling,
means to allow the coupling means to engage the dome
cover with the camera retaining assembly.
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The dome cover may include a dome portion partly in the
form of a spherical shape and made of a transparent material
and a cylindrical portion integrally formed with the dome
portion, and the coupling means may include: a fixed hook
member {Ixedly mounted on the camera retaining assembly
in the dome cover; a bracket member fixedly mounted on the
cylindrical portion of the dome cover to extend inwardly
from the 1nner surface of the cylindrical portion of the dome
cover toward the fixed hook member; a pivotal member
supported on the bracket member and having a center axis,
the pivotal member having a locking portion extending
toward the fixed hook member to be engageable with the
fixed hook member, and an unlocking portion extending
toward the camera unit and angularly spaced apart from the
locking portion, and the pivotal member being pivotable
around the center axis to assume a first angular position
where the locking portion 1s engaged with the fixed hook
member, and a second angular position where the locking
portion 1s disengaged from the fixed hook member; and a
resilient member for resiliently urge the pivotal member
toward the first angular position of the pivotal member to
have the locking portion engaged with the fixed hook
member; whereby the locking portion of the pivotal member
1s brought mto engagement with the fixed hook member
when the dome cover 1s mounted on the camera retaining
assembly to have the pivotal member pivoted to the first
angular position from the second angular position against
the resilient force of the resilient member, and the locking
portion of the pivotal member 1s brought out of engagement
with the fixed hook member when the camera unit 1s
engaged with the unlocking portion to have the pivotal
member pivoted to the second angular position from the first
angular position against the resilient force of the resilient
member.

The camera unit may include: a cylindrical body having
the lens accommodated therein, an engagement projection
fixedly mounted on the cylindrical body and being held 1n
face-to-face relationship with the unlocking portion of the
pivotal member when the camera unit 1s driven by the
camera driving unit to be moved with respect to the camera
retaining assembly within the non-surveillance area,
whereby the engagement projection 1s engaged with the
unlocking portion of the pivotal member when the pivotal
member 1s pivoted to the second angular position from the
first angular position against the resilient force of the resil-
ient member.

The resilient member may be constituted by a tensile coil
spring having one end fixed to the cylindrical portion of the
dome cover and the other end fixed to the unlocking portion
of the pivotal member to resiliently urge the pivotal member
toward the first angular position.

The camera retaining assembly may include: a stationary
member having the fixed hook member securely mounted
thereon, a holder shait revolvably supported on the station-
ary member and having a holder revolution axis around
which the holder shaft 1s revolvable with respect to the
stationary member, a holder member fixedly mounted on the
holder shait, a camera shait revolvably supported on the
holder member and having a camera revolution axis in
perpendicular relationship with the holder revolution axis of
the holder shaft and around which the camera shait i1s
revolvable with respect to the holder member, and a channel
member securely mounted on the camera shaft to hold the
camera unit.

In accordance with a sixth aspect of the present invention,
there 1s provided a surveillance camera apparatus, compris-
ing: a camera unit for taking an 1mage of a specific object;
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a camera retaining assembly for retaining the camera unit; a
camera driving unit supported on the camera retaining
assembly to drive the camera unit to have the camera unit
moved with respect to the camera retaining assembly 1n two
different areas consisting of a surveillance areca where the
camera unit 1s capable of taking the image of the specific
object to perform a surveillance operation, and a non-
survelllance areca where the camera unit i1s incapable of
taking the i1mage of the specific object to perform no
survelllance operation; and a camera locking unit securely
mounted on the camera retaining assembly to have the
camera unit lockable with the camera retaining assembly
when the camera unit 1s moved with respect to the camera
retaining assembly into the non-surveillance area.

The camera retaining assembly may include: a stationary
member; a holder shaft revolvably supported on the station-
ary member and having a holder revolution axis around
which the holder shait 1s revolvable with respect to the
stationary member; a holder member having a first plate
portion {ixedly mounted on the holder shait, and a second
plate portion perpendicular to and integrally formed with the
first plate portion; a camera shait revolvably supported on
the second plate portion of the holder member and having a
camera revolution axis 1n perpendicular relationship with the
holder revolution axis of the holder shaft and around which
the camera shaft 1s revolvable with respect to the holder
member; a channel member securely mounted on the camera
shaft to hold the camera unit; and a camera locking unit has
a base portion securely connected to the first plate portion of
the holder member, and bifurcated finger portions having
end surfaces partly 1n the form of a spherical shape to ensure
that the camera unit 1s locked by the camera locking unit
with the cylindrical body of the camera unit partly recerved
by the bifurcated finger portions.

The biturcated finger portions of the camera locking unit
may be made of an elastic material and the end surface of the
biturcated finger portions 1s partly formed to have a diameter
smaller than that of the cylindrical body of the camera unit
to ensure that the camera unit 1s locked by the camera
locking unit with the cylindrical body of the camera unit
partly received by the bifurcated finger portions when the
camera unit 1s moved with respect to the camera retaining
assembly 1nto the non-surveillance area.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features and advantages of the present inven-
tion will become apparent as the description proceeds when

taken 1n conjunction with the accompanying drawings, in
which:

FIG. 1 1s a perspective view of a first preferred embodi-
ment of a surveillance camera apparatus according to the
present invention and showing a dome cover partly frag-
mentary;

FIG. 2 1s a block diagram of the surveillance camera
apparatus according to the present invention shown in FIG.
1

FI1G. 3 1s a flow chart of the surveillance camera apparatus
according to the present invention shown 1 FIG. 1;

FIG. 4 1s a perspective view ol a second preferred
embodiment of the surveillance camera apparatus according
to the present invention and showing a dome cover partly

fragmentary;
FIG. 5 1s a block diagram of the surveillance camera
apparatus according to the present invention shown in FIG.

4.
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FIG. 6 1s a first flow chart of the surveillance camera
apparatus according to the present invention shown in FIG.
4;

FIG. 7 1s a second tlow chart of the surveillance camera
apparatus according to the present invention shown in FIG.

4;
FIG. 8 1s a perspective view of a third preferred embodi-
ment of the surveillance camera apparatus according to the

present invention and showing a dome cover partly frag-
mentary;

FIG. 9a 1s a fragmentary perspective view ol an arm
frame portion having cut faces at the end thereof and
showing a first position where one of the cut faces of the arm
frame portion 1s held 1 pressing contact with a resilient
member 1n FIG. 8:

FIG. 9b 1s a fragmentary perspective view similar to FIG.
9a but showing a second position where the other of the cut
faces of the arm frame portion 1s held 1n pressing contact
with the resilient member:

FIG. 10 1s a block diagram of the surveillance camera
apparatus according to the present invention shown in FIG.
8;

FIG. 11 1s a perspective view ol a fourth preferred
embodiment of the surveillance camera apparatus according
to the present invention and showing a dome cover partly
fragmentary;

FIG. 12 1s a block diagram of the surveillance camera
apparatus according to the present invention shown in FIG.
11;

FIG. 13 1s a flow chart of the surveillance camera appa-
ratus according to the present invention shown in FIG. 11;

FIG. 14 15 a perspective view of a fifth preferred embodi-
ment of the surveillance camera apparatus according to the
present mvention and showing a dome cover partly frag-
mentary;

FIG. 15 1s a fragmentary and enlarged cross-sectional
view ol coupling means forming part of the surveillance
camera apparatus shown i FIG. 14 and showing a camera
unit and the coupling means 1n engagement with each other;

FIG. 16 1s a fragmentary and enlarged cross-sectional
view ol coupling means forming part of the surveillance
camera apparatus shown in FIG. 14 and showing the camera
unmit and the coupling means out of engagement with each
other;

FIG. 17 1s a block diagram of the surveillance camera
apparatus according to the present invention shown in FIG.
14;

FIG. 18 1s a perspective view of a sixth preferred embodi-
ment of the surveillance camera apparatus according to the
present invention showing a dome cover partly fragmentary

and a camera unit and a locking unit out of engagement with
each other;

FIG. 19 1s a perspective view similar to FIG. 18 but
showing the camera unit and the locking unit in engagement
with each other;

FIG. 20 1s a block diagram of the surveillance camera

apparatus according to the present invention shown 1n FIGS.
18 and 19;

FIG. 21 1s a perspective view of a conventional surveil-
lance camera apparatus with a dome cover removed from the
surveillance camera apparatus; and

FIG. 22 1s a block diagram of the conventional surveil-
lance camera apparatus shown i FIG. 21.
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DESCRIPTION OF TH

(L.
1]

EMBODIMENTS

Referring now to the drawings, 1n particular to FIGS. 1 to
3, there 1s shown a first preferred embodiment of the
survelllance camera apparatus according to the present
invention. Throughout the following detailed description,
similar reference numbers refer to respective similar ele-
ments or parts 1 all figures of the drawings.

The first preferred embodiment of the surveillance camera
apparatus 1s shown 1 FIGS. 1 and 2 as having a reference
number 1, and comprises a camera unmit 2 for taking an image
of a specific object, a camera retaining assembly 3 {for
retaining the camera unit 2, and a dome cover 4 mounted on
the camera retaining assembly 3 to cover the camera unit 2.
The camera unit 2 1s operative to produce an 1image signal
indicative of the image taken by the camera umit 2, and
includes a lens 5 having a light axis and capable of passing
therethrough light forming the 1mage taken by the camera
unit 2, and a charge coupled device unit 6 having a plurality
of charge coupled devices to translate the light passed
through the lens 5 to the image signal.

The camera retaining assembly 3 includes a stationary
member 7 secured to a fixed structure such as for example
a ceiling wall forming part of a building, and a side wall
forming part of an elevator cage, a holder shaft 8 revolvably
supported on the stationary member 7 and having a holder
revolution axis 8a around which the holder shaft 8 1s
revolvable with respect to the stationary member 7, a holder
member 9 fixedly mounted on the holder shait 8, a camera
shaft 10 revolvably supported on the holder member 9 and
having a camera revolution axis 10a 1n perpendicular rela-
tionship with the holder revolution axis 8a of the holder
shait 8 and around which the camera shait 10 1s revolvable
with respect to the holder member 9, and a channel member
11 securely mounted on the camera shait 10 to hold the
camera unit 2.

The holder shaft 8 has a first end portion revolvably
connected to the stationary member 7, and a second end
portion securely connected to the holder member 9 to ensure
that the holder member 9 1s revolvable with respect to the
stationary member 7 around the holder revolution axis 8a.
The camera shaft 10 has a fixed end portion revolvably
connected to the holder member 9 and a free end portion
extending from the holder member 9 to securely support the
channel member 11 to ensure that the camera unit 2 is
revolvable with respect to the holder member 9 around the
camera revolution axis 10a. The holder member 9 1s 1n the
form of L-shape 1n cross-section and has a first plate portion
9a having an outer surface paralleled to that of the stationary
member 7, and a second plate portion 95 integrally formed
with the first plate portion 9a to have an outer surface
perpendicular to that of the first plate portion 9a. The camera
retaining assembly 3 further comprises a support plate 12
securely supported on first plate portion 9a of the holder
member 9 to be revolvable together with the holder member
9.

The dome cover 4 includes a dome portion 4a partly in the
form of a spherical shape and made of a transparent material,
and a cylindrical portion 456 integrally formed with the dome
portion 4a and made of a transparent material or a non-
transparent material.

The surveillance camera apparatus 1 further comprises a
camera checking unit 13 (see FIG. 2) securely mounted on
the support plate 12 of the camera retaining assembly 3 to
check whether or not the camera unit 2 1s normally operated.

The surveillance camera apparatus 1 further comprises a
camera driving umt 14 securely supported on the holder
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member 9 of the camera retaining assembly 3 to drive the
camera unit 2 to have the camera unit 2 revolvably moved
around the camera revolution axis 10a with respect to the
holder member 9 of the camera retaining assembly 3 1n two
different areas consisting of a surveillance areca where the
camera unit 2 1s capable of taking the image of the specific
object to perform a surveillance operation, and a non-
survelllance area where the camera unit 2 1s incapable of
taking the i1mage of the specific object to perform no
survelllance operation, and where the camera umt 2 1s
capable of being checked by the camera checking unit 13
whether or not the camera unit 2 1s normally operated. In this
embodiment shown in FIG. 1, the term “surveillance area”
1s intended to indicate an area “M” to perform a surveillance
operation by allowing the outside light to pass therethrough
to the lens 5 of the camera unit 2, while the term ‘“non-
survelllance area” 1s intended to indicate an area excluding
the area “M” to perform a non-surveillance operation by
allowing the outside light not to pass therethrough to the lens
5 of the camera unit 2.

The camera driving unit 14 includes a camera electric
motor 15 (see FIG. 2) for transmitting revolution torques to
the camera shait 10 to have the camera unit 2 revolve around
the camera revolution axis 10a with respect to the holder
member 9 of the camera retaining assembly 3, and a camera
encoder 16 (see FIG. 2) for counting and encoding the
revolution number of the camera electric motor 135. It 1s
preferable that the camera electric motor 15 and the camera
encoder 16 be combined to be constituted by a step-motor.

The surveillance camera apparatus 1 further comprises a
holder driving unit 17 securely supported on the stationary
member 7 of the camera retaining assembly 3 to drive the
holder member 9 of the camera retaining assembly 3 to have
the holder member 9 of the camera retaiming assembly 3
revolvably moved with respect to the stationary member 7 of
the camera retaining assembly 3. The holder driving unit 17
includes a holder electric motor 18 (see FIG. 2) for trans-
mitting revolution torques to the holder shait 8 to have the
holder member 9 of the camera retaining assembly 3 revolve
around the holder revolution axis 8a with respect to the
stationary member 7 of the camera retaining assembly 3, and
a holder encoder 19 (see FIG. 2) for counting and encoding
the revolution number of the holder electric motor 18. It 1s
preferable that the holder electric motor 18 and the holder
encoder 19 be combined to be constituted by a step-motor.

The surveillance camera apparatus 1 further comprises a
light emitting unit 20 having a light-emit diode securely
supported on the first plate portion 9a of the holder member
9 of the camera retaining assembly 3. The light emitting unit
20 1s designed to assume two diflerent states consisting of a
first state under which the light emitting unit 20 1s operative
to emit the light, and a second state under which the light
emitting unit 20 1s operative to stop emitting the light. The
survelllance camera apparatus 1 further comprises a state
setting unit 21 securely supported on the first plate portion
9a of the holder member 9 of the camera retaining assembly
3 to set the light emitting unit 20 to selectively assume the
first and second states.

The camera driving unit 14 1s adapted to drive the camera
unit 2 to have the camera unit 2 moved 1nto engagement with
the state setting unit 21 to have the state setting umt 21 set
the light emitting unit 20 to assume the first state, and
adapted to drive the camera unit 2 to have the camera unit
2 moved out of engagement with the state setting unit 21 to
have the state setting unit 21 set the light emitting unit 20 to
assume the second state. The state setting umt 21 1s posi-
tioned where the camera unit 2 1s capable of being in
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engagement with the state setting unit 21. The light emitting
unit 20 1s 1n the vicinity of the state setting unit 21 to have
the camera unit 2 take the image of light emitted by the light
emitting unit 20 under the state that the camera unit 2 1s 1n
engagement with the state setting unit 21.

The surveillance camera apparatus 1 further comprises a
drive control unit 22 (see FIG. 2) securely mounted on the
support plate 12 of the camera retaimng assembly 3 to
control the camera driving unit 14 and the holder driving
unit 17 to have the camera driving unit 14 drive the camera
unit 2 to be moved with respect to the camera retaining
assembly 3 in the two different areas.

The drive control unit 22 1s operative to assume two
different operation states consisting of a first operation state
under which the camera unit 2 1s driven by the camera
driving unit 14 to be moved within the surveillance area of
the camera unit 2, and a second operation state under which
the camera unit 2 1s driven by the camera driving umt 14 to
be moved into engagement with the state setting unit 21 to
allow the light emitting umt 20 to emait the light to have the
camera unit 2 take the 1image of the light emitted by the light
emitting unit 20 while the camera unit 2 1s driven by the
camera driving umt 14 to be moved out of engagement with
the state setting unit 21 to allow the light emitting unit 20 to
stop emitting the light in the non-surveillance area of the
camera unit 2.

The camera checking unit 13 1s operative to check the
camera unit 2 whether or not the camera unit 2 1s normally
operated based on the image of the light emitted by the light
emitting umt 20. The camera checking unit 13 1s adapted to
produce a test signal indicative of predetermined informa-
tion. The light emitting unit 20 has a light modulator for
modulating the light emitted by the light emitting unit 20 in
response to the test signal produced by the camera checking
unit 13. The camera checking unit 13 1s adapted to compare
the 1mage signal produced by camera unit 2 with the test
signal to check whether or not the camera unit 2 1s normally
operated.

The surveillance camera apparatus 1 further comprises an
input/output port 23, which 1s herematter simply referred to
as “I/O port”, securely mounted on the support plate 12 of
the camera retaining assembly 3, and electrically connected
through an electric line 24 to an exterior apparatus having a
monitor unit 25 and a controller 26. The /O port 23 1s
designed to output the image signal produced by the camera
unit 2 to the monitor unit 25 to have the monitor unit 25
display and record the image represented by the image
signal, as well as to output a result signal indicative of results
checked by camera checking unit 13 to the monitor unit 235
to have the momitor unit 25 display and record the results
checked by camera checking unit 13. The I/O port 23 is
adapted to 1input from the controller 26 a position signal for
changing the position and posture of the camera unit 2, and
first and second operation signals for respectively setting the
drive control unit 22 to assume the first and second operation
states.

The operation of the surveillance camera apparatus 1 will
be described 1n detail hereinaiter with reference to FIG. 3.

Under the condition that the drive control unit 22 assumes
the first operation state in the step S1, the camera unit 2 1s
driven by the camera driving unit 14 while the holder
member 9 of the camera retaining assembly 3 1s driven by
the holder driving unit 17 when the position signal iputted
from the controller 26 through the I/0 port 23 1s received by
the drive control unit 22. At this time, the camera unit 2 1s
moved 1n the surveillance area with respect to the stationary
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member 7 of the camera retaining assembly 3, such as for
example, as represented by the reference number “2A” 1n
FIG. 1 1n the step S2.

The image of the specific object 1s then taken by the
camera unit 2 in the step S3, and the image signal 1is
produced by the camera unit 2 1n the step S4. The image
signal produced by the camera unit 2 1s then outputted
through the I/0 port 23 to the monitor unit 25 for displaying
and recording the 1mage in the step S5.

When the second operation signal inputted through the
I/O port 23 to the drive control unit 22, the drive control unit
22 assumes the second operation state.

Under the condition that the drive control unit 22 assumes
the second operation state in the step S1, the camera unit 2
1s driven by the camera driving unit 14 to be moved nto
engagement with the state setting unit 21 i1n the non-
survelllance area 1n the step S6. The light emitting unit 20 1s
then set by the state setting unit 21 to be assumed the first
state, and the light 1s then emitted by the light emitting unit
20 1n the step S7. The test signal 1s then produced by the
camera checking unit 13 1n the step S8, and the light emaitted
by the light emitting unit 20 1s then modulated by the light
modulator of the light emitting unit 20 in response to the test
signal produced by the camera checking unit 13 1n the step
S9.

The image of the light modulated by the light modulator
of the light emitting unit 20 1s then taken by the camera unit
2 1n the step S10, and the image signal representing the
image of the light modulated by the light modulator of the
light emitting unit 20 1s then produced by the camera unit 2
in the step S11. The image signal produced by the camera
unit 2 1s compared by the camera checking unit 13 with the
test signal 1n the step S12, and the camera unit 2 i1s then
checked by the camera checking unit 13 whether or not to be
normally operated based on the compared image signal
produced by the camera unit 2 and test signal 1n the step S13.

The result signal representing the results checked by
camera checking unit 13 1s then outputted through the I/O
port 23 to the monitor unit 25 for displaying and recording
the results checked by camera checking unit 13 1n the step
S14. The camera unit 2 1s then driven by the camera driving,
umt 14 to be moved out of engagement with the state setting
umt 21 in the step S15. The light emitting unit 20 then
assumes the second state, and the light 1s stopped by the light
emitting unit 20 to be emitted in the step S16. The drive
control umt 22 then assumes the first operation state 1n the
step S17.

While there has been described in the forgoing embodi-
ment about the fact that the light emitting unit 20 having a
light-emit diode, the light emitting umit 20 may have other
objects emitting light.

As will be seen from the above description, the first
embodiment of the surveillance camera apparatus according
to the present invention can take advantage the non-surveil-
lance area to ensure the operation to check whether or not
the camera unit 1s normally operated, while the camera unit
1s moved 1n the surveillance area to perform a surveillance
operation.

Although there has been described 1n the above about the
first preferred embodiment of the surveillance camera appa-
ratus according to the present imnvention, this embodiment
may be replaced by the second to sixth preferred embodi-
ments of the surveillance camera apparatus according to the
present invention in order to attain the objects of the present
invention. The second to sixth preferred embodiments of the
survelllance camera apparatus will then be described here-
inafter.
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Referring now to the drawings, 1n particular to FIGS. 4 to
7, there 1s shown a second preferred embodiment of the
survelllance camera apparatus according to the present
invention. Throughout the following detailed description,
similar reference numbers refer to respective similar ele-
ments or parts 1 all figures of the drawings.

The second preferred embodiment of the surveillance
camera apparatus 1s shown 1 FIGS. 4 and 5 as having a
reference number 30, and comprises a camera unit 31 for
taking an 1mage ol a specific object, a camera retaiming,
assembly 32 for retaining the camera unit 31, and a dome
cover 33 mounted on the camera retaining assembly 32 to
cover the camera unit 31. The camera unit 31 1s operative to
produce an 1mage signal indicative of the 1mage taken by the
camera unit 31, and includes a lens 34 having a light axis and
capable of passing therethrough light forming the image
taken by the camera unit 31, and a charge coupled device
unit 35 having a plurality of charge coupled devices to
translate the light passed through the lens 34 to the image
signal.

The camera retaiming assembly 32 includes a stationary
member 36 secured to a fixed structure such as for example
a ceiling wall forming part of a building, and a side wall
forming part of an elevator cage, a holder shaft 37 revolv-
ably supported on the stationary member 36 and having a
holder revolution axis 37a around which the holder shaft 37
1s revolvable with respect to the stationary member 36, a
holder member 38 fixedly mounted on the holder shaft 37,
a camera shaft 39 revolvably supported on the holder
member 38 and having a camera revolution axis 39a in
perpendicular relationship with the holder revolution axis
37a of the holder shaft 37 and around which the camera shaft
39 1s revolvable with respect to the holder member 38, and
a channel member 40 securely mounted on the camera shaft
39 to hold the camera unit 31.

The holder shait 37 has a first end portion revolvably
connected to the stationary member 36, and a second end
portion securely connected to the holder member 38 to
ensure that the holder member 38 1s revolvable with respect
to the stationary member 36 around the holder revolution
axis 37a. The camera shait 39 has a fixed end portion
revolvably connected to the holder member 38 and a free
end portion extending from the holder member 38 to
securely support the channel member 40 to ensure that the
camera umt 31 1s revolvable with respect to the holder
member 38 around the camera revolution axis 39a. The
holder member 38 is 1n the form of L-shape 1n cross-section
and has a first plate portion 384 having an outer surface
paralleled to that of the stationary member 36, and a second
plate portion 386 tegrally formed with the first plate
portion 38a to have an outer surface perpendicular to that of
the first plate portion 38a. The camera retaining assembly 32
turther comprises a support plate 41 securely supported on
first plate portion 38a of the holder member 38 to be
revolvable together with the holder member 38.

The dome cover 33 includes a dome portion 33q partly in
the form of a spherical shape and made of a transparent
maternial, and a cylindrical portion 335 integrally formed
with the dome portion 33¢ and made of a transparent
material or a non-transparent material.

The surveillance camera apparatus 30 further comprises a
camera checking unit 42 (see FIG. 5) securely mounted on
the support plate 41 of the camera retaining assembly 32 to
check whether or not the camera unit 31 1s normally oper-
ated.

The surveillance camera apparatus 30 further comprises a
camera driving umt 43 securely supported on the holder
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member 38 of the camera retaining assembly 32 to drive the
camera unit 31 to have the camera unit 31 revolvably moved
around the camera revolution axis 39a with respect to the
holder member 38 of the camera retaining assembly 32 in
two diflerent areas consisting of a surveillance area where
the camera unit 31 1s capable of taking the image of the
specific object to perform a surveillance operation, and a
non-surveillance area where the camera unit 31 1s incapable
of taking the image of the specific object to perform no
survelllance operation, and where the camera unit 31 1s
capable of being checked by the camera checking unit 42
whether or not the camera unit 31 1s normally operated. In
this embodiment shown 1n FIG. 4, the term “surveillance
area” 1s intended to indicate an area “M” to perform a
survelllance operation by allowing the outside light to pass
therethrough to the lens 34 of the camera unit 31, while the
term “non-surveillance area” 1s intended to indicate an area
excluding the area “M” to perform a non-surveillance opera-
tion by allowing the outside light not to pass therethrough to
the lens 34 of the camera unit 31.

The camera driving unit 43 includes a camera electric
motor 44 (see FIG. 5) for transmitting revolution torques to
the camera shaft 39 to have the camera unit 31 revolve
around the camera revolution axis 39a with respect to the
holder member 38 of the camera retaining assembly 32, and
a camera encoder 45 (see FI1G. 5) for counting and encoding
the revolution number of the camera electric motor 44. It 1s
preferable that the camera electric motor 44 and the camera
encoder 45 be combined to be constituted by a step-motor.

The surveillance camera apparatus 30 further comprises a
holder driving unit 46 securely supported on the stationary
member 36 of the camera retaining assembly 32 to drive the
holder member 38 of the camera retaining assembly 32 to
have the holder member 38 of the camera retaiming assembly
32 revolvably moved with respect to the stationary member
36 of the camera retaining assembly 32. The holder driving
unit 46 1includes a holder electric motor 47 (see FIG. 5) for
transmitting revolution torques to the holder shaft 37 to have
the holder member 38 of the camera retaining assembly 32
revolve around the holder revolution axis 37a with respect
to the stationary member 36 of the camera retaining assem-
bly 32, and a holder encoder 48 (see FIG. 5) for counting and
encoding the revolution number of the holder electric motor
4'7. It 1s preferable that the holder electric motor 47 and the
holder encoder 48 be combined to be constituted by a
step-motor.

The surveillance camera apparatus 30 further comprises a
first light emitting unit 49 having a light-emit diode securely
supported on the first plate portion 38a of the holder member
38 of the camera retaining assembly 32, and a second light
emitting unit 50 having a light-emit diode securely sup-
ported on the first plate portion 38a of the holder member 38
of the camera retaining assembly 32. In this embodiment,
the light emitted by the second light emitting unit 50 1s
different from the light emitted by the first light emitting unit
49 1n color.

The first light emitting unit 49 1s designed to assume two
different states consisting of a {irst state under which the first
light emitting unit 49 1s operative to emit the light, and a
second state under which the first light emitting unit 49 1s
operative to stop emitting the light. The second light emut-
ting unit 50 1s designed to assume two different states
consisting of a first state under which the second light
emitting unit 50 1s operative to emit the light, and a second
state under which the second light emitting unit 30 1s
operative to stop emitting the light.
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The surveillance camera apparatus 30 further comprises a
first state setting unit 51 securely supported on the first plate
portion 38a of the holder member 38 of the camera retaining
assembly 32 to set the first light emitting unit 49 to selec-
tively assume the first and second states, and a second state
setting unit 32 securely supported on the first plate portion
38a of the holder member 38 of the camera retaining
assembly 32 to set the second light emitting unit 50 to
selectively assume the first and second states.

The camera driving unit 43 1s adapted to drive the camera
unit 31 to have the camera unit 31 moved nto engagement
with each of the first and second state setting units 51 and 52
to have the first and second state setting units 51 and 52
respectively set the first and second light emitting units 49
and 50 to assume the first state. The camera driving unit 43
1s, on the other hand, adapted to drive the camera unit 31 to
have the camera umt 31 moved out of engagement with each
of the first and second state setting units 31 and 52 to have
the first and second state setting units 51 and 32 respectively
set the first and second light emitting units 49 and 50 to
assume the second state.

The first and second state setting units 31 and 32 are
positioned where the camera unit 31 1s capable of being in
engagement with each of the first and second state setting
units 531 and 52. The first light emitting umt 49 1s 1n the
vicinity of the first state setting unit 51 to have the camera
unit 31 take the image of light emitted by the first light
emitting unit 49 under the state that the camera umt 31 1s 1n
engagement with the first state setting unit 51. The second
light emitting umt 50 1s 1n the vicinity of the second state
setting unit 52 to have the camera unit 31 take the image of
light emitted by the second light emitting unit 50 under the
state that the camera unit 31 1s in engagement with the
second state setting unit 352.

The surveillance camera apparatus 30 further comprises a
drive control unit 33 (see FIG. 5) securely mounted on the
support plate 41 of the camera retaining assembly 32 to
control the camera driving unit 43 and the holder driving
unit 46 to have the camera driving unit 43 drive the camera
unit 31 to be moved with respect to the camera retaining,
assembly 32 1n the two different areas.

The drnive control unit 53 1s operative to assume two
different operation states consisting of a first operation state
under which the camera unit 31 1s driven by the camera
driving unit 43 to be moved within the surveillance area of
the camera unit 31, and a second operation state under which
the camera unit 31 1s driven by the camera driving unit 43
to be moved 1nto and out of engagement with each of the first
and second state setting units 51 and 52.

The drnive control unit 53 1s operative to assume two
different checking modes under the second operation state.
The checking modes includes a first checking mode under
which the camera unit 31 i1s driven by the camera driving
unit 43 to be moved 1nto engagement with of the first state
setting unit 31 to allow the first light emitting unit 49 to emit
the light to have the camera unit 31 take the image of the
light emitted by the first light emitting unit 49 while the
camera unit 31 1s driven by the camera driving unit 43 to be
moved out of engagement with the first state setting unit 51
to allow the first light emitting unit 49 to stop emitting the
light in the non-surveillance area of the camera unit 31. The
checking modes further includes a second checking mode
under which the camera unit 31 1s driven by the camera
driving unit 43 to be moved into engagement with of the
second state setting unit 52 to allow the second light emitting
unit 30 to emat the light to have the camera unit 31 take the
image of the light emitted by the second light emitting unit
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50 while the camera unit 31 1s driven by the camera driving
unit 43 to be moved out of engagement with the second state
setting unit 52 to allow the second light emitting unit 50 to
stop emitting the light 1n the non-surveillance area of the
camera unit 31.

The camera checking unit 42 1s operative to check the
camera unit 31 whether or not the camera unit 31 1s normally
operated based on the image of the light emitted by each of
the first and second light emitting units 49 and 50. The
camera checking unit 42 1s adapted to produce a test signal
indicative of predetermined information. The first and sec-
ond light emitting units 49 and 50 respectively have a light
modulator for modulating the light emitted by the first and
second light emitting units 49 and 50 in response to the test
signal produced by the camera checking unit 42. The camera
checking unit 42 1s adapted to compare the image signal
produced by camera unit 31 with the test signal to check
whether or not the camera unit 31 1s normally operated.

The surveillance camera apparatus 30 further comprises
an 1/0 port 54 securely mounted on the support plate 41 of
the camera retaining assembly 32, and electrically connected
through an electric line 55 to an exterior apparatus having a
monitor unit 56 and a controller 57. The I/O port 54 1s
designed to output the image signal produced by the camera
unit 31 to the monitor unit 56 to have the monitor unit 56
display and record the image represented by the image
signal, as well as to output a result signal indicative of results
checked by camera checking unit 42 to the monitor unit 56
to have the monitor umit 56 display and record the results
checked by camera checking unit 42. The I/O port 34 1s
adapted to input from the controller 57 a position signal for
changing the position and posture of the camera unit 31, first
and second operation signals for respectively setting the
drive control unit 53 to assume the first and second operation
states, and a checking mode signal for setting the drnive
control unit 53 to assume the checking modes.

The operation of the surveillance camera apparatus 30
will be described in detail hereimnafter with reference to
FIGS. 6 and 7.

Under the condition that the drive control unit 53 assumes
the first operation state 1n the step S20, the camera unit 31
1s driven by the camera driving unit 43 while the holder
member 38 of the camera retaining assembly 32 1s driven by
the holder driving unit 46 when the position signal inputted
from the controller 57 through the 1/O port 54 1s received by
the drive control unit 53. At this time, the camera unit 31 1s
moved 1n the surveillance area with respect to the stationary
member 36 of the camera retaining assembly 32, such as for
example, as represented by the reference number “31A” 1n
FIG. 4 1n the step S21.

The mmage of the specific object 1s then taken by the
camera unit 31 1n the step S22, and the image signal 1s
produced by the camera unit 31 1n the step S23. The image
signal produced by the camera unit 31 1s then outputted
through the I/O port 54 to the monitor unit 56 for displaying
and recording the 1mage 1n the step S24.

When the second operation signal mputted through the
I/O port 54 to the drive control unit 53, the drive control unit
53 assumes the second operation state. Under the condition
that the drive control unit 53 assumes the second operation
state 1n the step S20, the drive control unit 53 assumes each
of the checking modes 1n response to the checking mode
signal 1nputted through the I/O port 54 to the drive control
unit 53.

Under the condition that the drive control unit 53 assumes
the first checking mode 1n the step S235, the camera unit 31
1s driven by the camera driving unit 43 to be moved into
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engagement with the first state setting unit 51 in the non-
survelllance area 1n the step S26. The first light emitting unit
49 1s then set by the first state setting unit 51 to be assumed
the first state, and the light 1s then emitted by the first light
emitting umt 49 1n the step S27. The test signal i1s then
produced by the camera checking unit 42 1n the step S28,
and the light emitted by the first light emitting unit 49 is then
modulated by the light modulator of the first light emitting,
unit 49 in response to the test signal produced by the camera
checking unit 42 1n the step S29.

The image of the light modulated by the light modulator
of the first light emitting unit 49 1s then taken by the camera
unit 31 1n the step S30, and the 1mage signal representing the
image of the light modulated by the light modulator of the
first light emitting unit 49 1s then produced by the camera
unit 31 1n the step S31. The 1mage signal produced by the
camera unit 31 1s compared by the camera checking unit 42
with the test signal 1 the step S32, and the camera unit 31
1s then checked by the camera checking unit 42 whether or
not to be normally operated based on the compared 1mage
signal produced by the camera unit 31 and test signal 1n the
step S33.

The result signal representing the results checked by
camera checking unit 42 1s then outputted through the I/O
port 54 to the monitor unit 56 for displaying and recording,
the results checked by camera checking unit 42 1n the step
S34. The camera unit 31 1s then driven by the camera driving
unit 43 to be moved out of engagement with the first state
setting unmit 51 1n the step S35. The first light emitting unit
49 then assumes the second state, and the light 1s stopped by
the first light emitting unit 49 to be emitted 1n the step S36.
The drive control unit 53 then assumes the first operation
state 1n the step S37.

Under the condition that the drive control unit 53 assumes
the first checking mode 1n the step S25, the camera unit 31
1s driven by the camera driving unit 43 to be moved into
engagement with the second state setting unit 52 1n the
non-surveillance area in the step S38. The second light
emitting unit 50 1s then set by the second state setting unit
52 to be assumed the first state, and the light 1s then emitted
by the second light emitting unit 50 1n the step S39. The test
signal 1s then produced by the camera checking unit 42 in the
step S40, and the light emitted by the second light emitting
unit 50 1s then modulated by the light modulator of the
second light emitting unit 50 1n response to the test signal
produced by the camera checking unmit 42 1n the step S41.

The image of the light modulated by the light modulator
of the second light emitting unit 50 1s then taken by the
camera unit 31 in the step S42, and the image signal
representing the image of the light modulated by the light
modulator of the second light emitting unit 50 i1s then
produced by the camera unit 31 1n the step S43. The image
signal produced by the camera unit 31 1s compared by the
camera checking unit 42 with the test signal 1n the step S44,
and the camera unit 31 1s then checked by the camera
checking unit 42 whether or not to be normally operated
based on the compared image signal produced by the camera
unit 31 and test signal 1n the step S45.

The result signal representing the results checked by
camera checking unit 42 1s then outputted through the I/O
port 54 to the monitor unit 56 for displaying and recording,
the results checked by camera checking unit 42 1n the step
S46. The camera unit 31 1s then driven by the camera driving
unit 43 to be moved out of engagement with the second state
setting unit 52 1n the step S47. The second light emitting unit
50 then assumes the second state, and the light 1s stopped by
the second light emitting unit 50 to be emitted 1n the step
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S48. The drive control unit 53 then assumes the first
operation state 1n the step S37.

While there has been described in the forgoing embodi-
ment about the fact that the first and second light emitting
units 49 and 50 having a light-emit diode, the first and
second light emitting units 49 and 50 may have other objects
emitting light.

As will be seen from the above description, the second
preferred embodiment of the surveillance camera apparatus
according to the present immvention can take advantage the
non-surveillance area to ensure the operation to check
whether or not the camera umt i1s normally operated in
diverse ways, while the camera unit 1s moved in the sur-
veillance area to perform a surveillance operation.

Referring now to the drawings, 1n particular to FIGS. 8 to
10, there 1s shown a third preferred embodiment of the
survelllance camera apparatus according to the present
invention. Throughout the following detailed description,
similar reference numbers refer to respective similar ele-
ments or parts 1 all figures of the drawings.

The third preferred embodiment of the surveillance cam-
cra apparatus 1s shown 1n FIGS. 8 to 10 as having a reference
number 60, and comprises a camera unit 61 for taking an
image ol a specific object, a camera retaining assembly 62
for retaining the camera unit 61, and a dome cover 63
mounted on the camera retaining assembly 62 to cover the
camera unit 61.

The camera unit 61 1s operative to produce an 1image
signal indicative of the image taken by the camera unit 61,
and 1ncludes a lens 64 having a light axis and capable of
passing therethrough light forming the image taken by the
camera unit 61, and a charge coupled device unit 65 having
a plurality of charge coupled devices to translate the light
passed through the lens 64 to the image signal. The camera
unit 61 1s constituted by a cylindrical body having the lens
64 accommodated therein.

The camera retaining assembly 62 includes a stationary
member 73, and a camera shait 74 revolvably supported on
the stationary member 73 and having a camera revolution
axis 7d4a around which the camera shait 74 1s revolvable
with respect to the stationary member 73. The camera shaft
74 1s driven 1n unison with the camera unit 61 by a camera
driving unit 72 to have the camera unit 61 revolvably moved
around the camera revolution axis with respect to the
stationary member 73. The camera driving unit 72 will be
described hereinafter 1n detal.

The surveillance camera apparatus 60 further comprises a
light filtering unit 66 for filtering light forming 1image taken
by the camera unit 61. The light filtering unit 66 has a filter
frame 67 supported by the camera unit 61, and an optical
filter 68 fixed with the filter frame 67 to cut part of light. In
this embodiment, two optical filter windows are shown in
FIG. 8 and appear to have respective optical filters supported
therein, however, one of the optical filter windows has an
optical filter 68 to cut part of light with the other optical filter
window being empty and thus having no optical filer sup-
ported therein.

The filter frame 67 of the light filtering unit 66 1s
positioned on the camera unit 61 and includes an arm frame
portion 67a having a front end, an intermediate portion, and
a rear end, and a finger frame portion 675 integrally formed
with to extend downwardly of the front end of the arm frame
portion 67a to be capable of having the optical filter 68 of
the light filtering unit 66 cover the lens 64 of the camera unit
61, the intermediate portion having received therein a piv-
otal pin 78 with a center axis 78a around which the arm
frame portion 67a 1s pivotable with respect to the cylindrical
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body of the camera unit 61, and the rear end having a center
ridge 67c. The mtermediate portion has two cut faces 67d
and 67e¢ separated from each other at the center ridge 67c.

The filter frame 67 1s movable with respect to the camera
unit 61 to assume two diflerent operation positions consist-

ing ol a first operation position where the optical filter 68
covers the lens 64 of the camera unit 61 to allow the camera
unit 61 to be able to take the image with the optical filter 68,
and a second operation position where the optical filter 68
uncovers the lens 64 of the camera unit 61 to allow the
camera unit 61 to be able to take the image without the
optical filter 68.

The surveillance camera apparatus 60 further comprises
frame stop means 70 and 71 fixedly mounted on the dome
cover 63 and thus held stationary with respect to the camera
retaining assembly 62 to stop the filter frame 67 of the light
filtering unit 66 from moving with respect to the camera
retaining assembly 62 beyond a predetermined range.

The surveillance camera apparatus 60 further comprises a
camera driving unit 72 supported on the stationary member
73 to drive the camera unit 61 to have the camera unit 61
moved with respect to the camera retaining assembly 62 in
two different areas consisting of a surveillance area where
the camera unit 61 1s capable of taking the image of the
specific object to perform a surveillance operation, and a
non-surveillance area where the camera unit 61 1s incapable
of taking the image of the specific object to perform no
survelllance operation, and where the filter frame 67 of the
light filtering unit 66 1s capable of selectively assuming the
two different operation positions including a first position
where the light passing through the optical filter 68 1s partly
cut off by the optical filter 68 and a second position where
the light passing through the optical filter 68 1s completely
cut ofl by the optical filter 68. The camera driving unit 72 1s
adapted to drive the camera unit 61 to have the camera unit
61 moved with respect to the camera retaining assembly 62
to have the filter frame 67 of the light filtering unit 66 move
into and out of engagement with the frame stop means 70
and 71.

The camera driving unit 72 includes a camera electric
motor 83 (see FIG. 10) for transmitting revolution torques to
the camera shaft 74 to have the camera unit 61 revolve
around the camera revolution axis 74a with respect to the
stationary member 73 of the camera retaining assembly 62,
and a camera encoder 84 (see FIG. 10) for counting and
encoding the revolution number of the camera electric motor
83. It 1s pretferable that the camera electric motor 83 and the
camera encoder 84 be combined to be constituted by a
step-motor.

The dome cover 63 includes a dome portion 63a partly in
the form of a spherical shape and made of a transparent
material, and a cylindrical portion 6356 integrally formed
with the dome portion 63a¢ and made of a transparent
material or a non-transparent material.

The surveillance camera apparatus 60 further comprises a
drive control unit 80 for controlling the camera driving unit
72 to have the camera driving unit 72 drive the camera unit
61 to have the camera unit 61 moved with respect to the
camera retaining assembly 62 in the two different areas. The
drive control unit 80 1s operative to assume two different
operation states consisting of a first operation state under
which the camera unit 61 i1s driven by the camera driving
unit 72 to be moved within the surveillance area, and a
second operation state under which the camera unit 61 1s
driven by the camera driving unit 72 to be moved with
respect to the camera retaining assembly 62 to have the filter
frame 67 of the light filtering unit 66 move into and out of
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engagement with the frame stop means 70 and 71, and which
the filter frame 67 of the light filtering unit 66 1s moved with
respect to the camera retaining assembly 62 to allow the
filter frame 67 of the light filtering unit 66 to selectively
assume the two different operation positions under the state
that the filter frame 67 of the light filtering unit 66 1s in
engagement with the frame stop means 70 and 71.

The surveillance camera apparatus 60 further comprises a
pair of regulating members 75 and 76 fixedly mounted on
the cylindrical body of the camera unit 61 and angularly
spaced apart from each other to have the arm frame portion
67a of the filter frame 67 disposed therebetween. The
regulating members 75 and 76 have respective imner faces
opposing to each other and radially extending to regulate the
motion of the filter frame 67.

The surveillance camera apparatus 60 further comprises a
resilient member 77 1s constituted by a plate spring, and
fixedly mounted on the cylindrical body of the camera unit
61 to be contactable with the cut faces 674 and 67¢ of the
rear end of the arm frame portion 67a of the filter frame 67
to resiliently urge the arm frame portion 67a of the filter
frame 67 to regulate the movement of the filter frame 67.
The resilient member 77 has a resilient force so selected that
the filter frame 67 1s movable with respect to the camera unit
61 under the state that the filter frame 67 of the light filtering
unit 66 1s 1n engagement with the frame stop means 70 and
71, and that the filter frame 67 1s unmovable with respect to
the camera unit 61 under the state that the filter frame 67 of
the light filtering unit 66 1s out of engagement with the frame
stop means 70 and 71. This mean that the filter frame 67 1s
moved with respect to the camera unit 61 against the
resilient force of the resilient member 77 due to the move-
ment force of the camera umt 61 larger than the resilient
force of the resilient member 77. It will thus be understood
that the movement of the filter frame 67 with respect to the
camera unit 61 causes the different filters to be selected as
needed by the operators.

The surveillance camera apparatus 60 further comprises
an I/0 port 81 securely mounted on the camera driving unit
72 of the camera retaining assembly 62, and electrically
connected through an electric line 82 to an exterior appara-
tus having a monitor unit 85 and a controller 86. The I/O port
81 1s designed to output the 1image signal produced by the
camera umt 61 to the monitor unit 85 to have the monitor
umt 85 display and record the image represented by the
image signal. The I/O port 81 1s adapted to mput from the
controller 86 a position signal for changing the position and
posture of the camera unit 61, and first and second operation
signals for respectively setting the drive control unit 80 to
assume the first and second operation states.

In above embodiment, there has been described about the
tact that one of the optical filter windows has an optical filter
68 to cut part of light with the other optical filter window
being empty and thus having no optical filer supported
therein, however, the other optical filter window may have
an optical filter 69 to cut infrared light according to the
present invention. It will thus be understood that the light
filtering unit 66 may have a filter frame 67 supported by the
camera unit 61, and a plurality of optical filters 68 and 69
fixed with the filter frame 67 and designed to cut part of light
at different cut rates according to the present invention. The
optical filters 68 and 69 may be made of different types such
as for example an ordinary light filter and an infrared light
filter according to the present invention.

The following description will be directed to how the
survelllance camera apparatus 60 according to the present
invention 1s operated.
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The filter frame 67 1s firstly moved with respect to the
camera unit 61 to assume a plurality of operation positions
where each of the optical filters 68 and 69 covers the lens 64
of the camera unit 61 to allow the camera unit 61 to be able
to take the image with each of the optical filters 68 and 69.
The drnive control unit 80 1s then operated to assume two
different operation states consisting of a first operation state
under which the camera unit 61 1s driven by the camera
driving unit 72 to be moved within the surveillance area, and
a second operation state under which the camera unit 61 is
driven by the camera driving unit 72 to be moved with
respect to the camera retaining assembly 62 to have the filter
frame 67 of the light filtering unit 66 moved into and out of
engagement with the frame stop means 70 and 71, and which
the filter frame 67 of the light filtering unit 66 1s moved with
respect to the camera retaining assembly 62 to allow the
filter frame 67 of the light filtering unit 66 to selectively
assume the different operation positions under the state that
the filter frame 67 of the light filtering unit 66 1s in
engagement with the frame stop means 70 and 71.

Referring now to the drawings, in particular to FIGS. 11
to 13, there 1s shown a fourth preferred embodiment of the
survelllance camera apparatus according to the present
invention. Throughout the following detailed description,
similar reference numbers refer to respective similar ele-
ments or parts 1 all figures of the drawings.

The fourth preferred embodiment of the surveillance
camera apparatus 1s shown 1 FIGS. 11 and 12 as having a
reference number 100, and comprises a camera unit 101 for
taking an 1mage ol a specific object, a camera retaiming,
assembly 102 for retaining the camera umt 101, and a dome
cover 103 mounted on the camera retaining assembly 102 to
cover the camera umt 101. The camera unit 101 1s operative
to produce an 1mage signal indicative of the image taken by
the camera unit 101, and includes a lens 104 having a light
axis and capable of passing therethrough light forming the
image taken by the camera unit 101, and a charge coupled
device unit 105 having a plurality of charge coupled devices
to translate the light passed through the lens 104 to the image
signal.

The camera retaining assembly 102 includes a stationary
member 106 secured to a fixed structure such as for example
a celling wall forming part of a building, and a side wall
forming part of an elevator cage, a camera shaft 107
revolvably supported on the stationary member 106 and
having a camera revolution axis 107a around which the
camera shaft 107 1s revolvable with respect to the stationary
member 106, and a channel member 108 securely mounted
on the camera shaft 107 to hold the camera unit 101. The
camera shait 107 has a fixed end portion revolvably con-
nected to the stationary member 106 and a free end portion
extending from the stationary member 106 to securely
support the channel member 108 to ensure that the camera
unit 101 1s revolvable with respect to the stationary member
106 around the camera revolution axis 107a.

The dome cover 103 includes a dome portion 103a partly
in the form of a spherical shape and made of a transparent
material, and a cylindrical portion 1035 integrally formed
with the dome portion 1034 and made of a transparent
material or a non-transparent material.

The surveillance camera apparatus 100 further comprises
a lens cleaning unit 109 constituted by a brush, and fixedly
held on the mner surface of the dome portion 103a of the
dome cover 103 stationary with respect to the camera
retaining assembly 102 to clean the lens 104 of the camera

unit 101.
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The surveillance camera apparatus 100 further comprises
a camera driving unit 110 securely supported on the station-
ary member 106 of the camera retaining assembly 102 to
drive the camera unit 101 to have the camera unit 101
revolvably moved around the camera revolution axis 107a
with respect to the stationary member 106 of the camera
retaining assembly 102 in two diflerent areas consisting of
a surveillance area where the camera unit 101 1s capable of
taking the image of the specific object to perform a surveil-
lance operation, and a non-surveillance area where the
camera unit 101 1s incapable of taking the image of the
specific object to perform no surveillance operation, and
where the lens 104 of the camera unit 101 1s capable of
cleaned by the lens cleaning unit 109. In this embodiment
shown 1n FIG. 12, the term “surveillance area™ 1s intended
to indicate an area “M” to perform a surveillance operation
by allowing the outside light to pass therethrough to the lens
104 of the camera unit 101, while the term “non-surveillance
area” 1s intended to indicate an area excluding the area “M”
to perform a non-surveillance operation by allowing the
outside light not to pass therethrough to the lens 104 of the
camera unit 101.

The camera driving unit 110 includes a camera electric
motor 111 (see FIG. 12) for transmitting revolution torques
to the camera shait 107 to have the camera unit 101 revolve
around the camera revolution axis 107a with respect to the
stationary member 106 of the camera retaining assembly
102, and a camera encoder 112 (see FIG. 12) for counting
and encoding the revolution number of the camera electric
motor 111. It 1s preferable that the camera electric motor 111
and the camera encoder 112 be combined to be constituted
by a step-motor. The camera driving unit 110 1s adapted to
drive the camera unit 101 to have the camera unit 101 moved
with respect to the stationary member 106 of the camera
retaining assembly 102 to have the lens 104 of the camera
unit 101 slidably move into and out of contact with the lens
cleaning unit 109.

The surveillance camera apparatus 100 further comprises
a drive control unit 113 (see FIG. 12) securely mounted on
the camera retaining assembly 102 to control the camera
driving unit 110 to have the camera driving unit 110 drive
the camera unit 101 to have the camera unit 101 moved with
respect to the stationary member 106 of the camera retaining
assembly 102 1n the two diflerent areas.

The drive control unit 113 1s operative to assume two
different operation states consisting of a first operation state
under which the camera umt 101 i1s driven by the camera
driving unit 110 to be moved within the surveillance area,
and a second operation state under which the camera unit
101 1s driven by the camera driving unit 110 to be moved
with respect to the stationary member 106 of the camera
retaining assembly 102 to have the lens 104 of the camera
unmit 101 shidably moved into contact with the lens cleaning
unit 109 1n said non-surveillance area to allow the lens
cleaning unit 109 to clean the lens 104 of the camera unit
101, and which said camera unit 101 1s driven by the camera
driving unit 110 to be moved with respect to the camera
retaining assembly 102 to have the lens 104 of the camera
umt 101 moved out of contact with the lens cleaming unit
109.

The camera umt 101 1s adapted to focus on the specific
object of which the image taken by the camera umit 101. The
survelllance camera apparatus 100 further comprises an
image judging unit 114 securely mounted on the camera
retaining assembly 102 to judge whether or not the image
taken by the camera unit 101 1s 1n focus on the specific
object based on the image signal produced by the camera
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unit 101, and a lens judging unit 115 securely mounted on
the camera retaining assembly 102 to judge whether or not
the lens 104 of the camera umt 101 1s dirty based on based
on results judged by the 1image judging unit 114. The drive
control unit 113 1s operative to assume each of the two
different operation states in accordance with results judged
by the lens judging unit 115.

The surveillance camera apparatus 100 further comprises
an 1/O port 116 (see FIG. 12) securely mounted on the
camera retaining assembly 102, and electrically connected
through an electric line 117 to an exterior apparatus having,
a monitor unit 118 and a controller 119. The I/O port 116 1s
designed to output the image signal produced by the camera
unit 101 to the monitor unit 118 to have the monitor unit 118
display and record the image represented by the image
signal. The I/O port 116 1s adapted to input from the
controller 119 a position signal for changing the position and
posture of the camera unit 101, and first and second opera-
tion signals for respectively setting the drive control unit 113
to assume the first and second operation states.

The operation of the surveillance camera apparatus 100
will be described 1n detail hereinaiter with reference to FIG.
13.

Under the condition that the drive control umit 113
assumes the first operation state 1n the step S50, the camera
unit 101 1s driven by the camera driving unit 110 to be
moved 1n the surveillance area with respect to the stationary
member 106 of the camera retaining assembly 102 when the
position signal 1s mputted from the controller 119 through
the I/0 port 116 to the drive control unit 113 1n the step S51.

The specific object of which the image taken by the
camera unit 101 1s then focused by the camera unit 101 1n
the step S52, and the image of the specific object 1s then
taken by the camera unit 101 1 the step S53. The image
signal 1s then produced by the camera unit 101 1n the step
S54. The judgment 1s then made by the 1image judging unit
114 on whether or not the image taken by the camera unit
101 1s 1 focus on the specific object based on the image
signal produced by the camera unit 101 1n the step S55.

When the answer in the step S55 1s 1n the athirmative
“Yes”, 1.e., the image taken by the camera unit 101 1s 1n
focus on the specific object, the step S55 proceeds to the step
S56. The image signal produced by the camera unit 101 1s
then outputted through the I/O port 116 to the monitor unit
118 for displaying and recording the 1mage 1n the step S56.

When, on the other hand, the answer 1n the step S55 15 in
the negative “No”, 1.e., the image taken by the camera unit
101 1s out of focus on the specific object, the step S55
proceeds to the step S57. The number of the judgment made
by the image judging unit 114 in the step S535 1s memorized
to the image judging unit 114 in the step S57. In FIG. 13, the
number of the judgment made by the 1image judging unit 114
in the step S55 1s represented by the reference character “N”.
The judgment 1s then made by the image judging unit 114 on
whether or not the number of the judgment made by the
image judging unit 114 in the step S55 1s lower than a
predetermined number, for example 5, 1n the step S58.

When the answer in the step S58 1s 1n the athirmative
“Yes”, 1.e., the number of the judgment made by the image
judging unit 114 1n the step S35 1s lower than the predeter-
mined number, the step S58 proceeds to the step S52. When,
on the other hand, the answer 1n the step S58 1s 1n the
negative “No”, 1.e., the number of the judgment made by the
image judging unit 114 1n the step S53 1s no lower than the
predetermined number, the step S58 proceeds to the step
S59. The number of the judgment made by the image
judging unit 114 1n the step S38 1s memorized to the image
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judging unit 114 1n the step S39. In FIG. 13, the number of
the judgment made by the image judging unit 114 1n the step
S59 15 represented by the reference character “M”.

The judgment 1s then made by the lens judging unit 115
on whether or not the number of the judgment made by the
image judging unit 114 1n the step S38 i1s lower than a
predetermined number, for example 100, in the step S60.
When the answer 1n the step S60 1s 1n the aflirmative “Yes”,
1.€., the number of the judgment made by the image judging
unmit 114 in the step S58 1s lower than the predetermined
number, the step S60 proceeds to the step S58. When, on the
other hand, the answer 1n the step S60 1s in the negative
“No”, 1.e., the number of the judgment made by the 1image
judging unit 114 1n the step S58 1s no lower than the
predetermined number, the step S60 proceeds to the step
S61. The drive control unit 113 assumes the second opera-
tion state in the step S61. The drive control unit 113
otherwise assumes the second operation state, when the
second operation signal 1s inputted through the I/0O port 116
to the drive control unit 113.

Under the condition that the drive control umt 113
assumes the second operation state in the step S350, the
camera unit 101 1s driven by the camera driving umt 110 to
be moved with respect to the stationary member 106 of the
camera retaining assembly 102 to have the lens 104 of the
camera unit 101 slidably moved into contact with the lens
cleaning unit 109 in said non-surveillance in the step S62.
The lens 104 of the camera unit 101 1s then cleaned by the
lens cleaning unit 109 in the step S63. The camera unit 101
1s then driven by the camera driving unit 110 to be moved
with respect to the stationary member 106 of the camera
retaining assembly 102 to have the lens 104 of the camera
umt 101 moved out of contact with the lens cleaming unit
109 1n the step S64. The drive control unit 113 then assumes
the first operation state 1n the step S65.

While there has been described in the forgoing embodi-
ment about the fact that the camera umit 101 1s move
revolvably around the camera revolution axis 107a of the
camera shait 107 with respect to the stationary member 106,
the camera unit 101 may be revolvably moved around a tilt
axis 1n perpendicular relationship with the camera revolution
axis 107a of the camera shait 107 with respect to the
stationary member 106, or may be revolvably moved around
the camera revolution axis 107a of the camera shaft 107 and
the tilt axis with respect to the stationary member 106.

The previous surveillance camera apparatus 100 may
have another brush fixedly connected to the camera unit 101
on the opposite side of the lens 104 to clean the inner surface
of the dome portion 103a of the dome cover 103.

As will be seen from the above description, the fourth
preferred embodiment of the surveillance camera apparatus
according to the present imnvention can take advantage the
non-surveillance area to ensure the operation to clean the
lens of the camera unit, while the camera unit 1s moved 1n
the surveillance area to perform a surveillance operation.

Referring now to the drawings, in particular to FIGS. 14
to 17, there 1s shown a fifth preferred embodiment of the
surveilllance camera apparatus according to the present
invention. Throughout the following detailed description,
similar reference numbers refer to respective similar ele-
ments or parts 1 all figures of the drawings.

The fifth preferred embodiment of the surveillance cam-
cra apparatus 1s shown 1 FIGS. 14 and 17 as having a
reference number 130, and comprises a camera umt 131 for
taking an 1mage of a specific object, a camera retaining
assembly 132 for retaining the camera unit 131, and a dome
cover 133 mounted on the camera retaiming assembly 132 to
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cover the camera unit 131. The camera unit 131 1s operative
to produce an 1image signal indicative of the image taken by
the camera unit 131, and includes a lens 134 having a light
axis and capable of passing therethrough light forming the
image taken by the camera unit 131, a charge coupled device
unit 135 having a plurality of charge coupled devices to
translate the light passed through the lens 134 to the image
signal, and a cylindrical body having the lens 134 accom-
modated therein.

The camera retaining assembly 132 includes a stationary
member 136 secured to a fixed structure such as for example
a ceiling wall forming part of a building, and a side wall
forming part of an elevator cage, a holder shaft 137 revolv-
ably supported on the stationary member 136 and having a
holder revolution axis 137a around which the holder shaft
137 1s revolvable with respect to the stationary member 136,
a holder member 138 fixedly mounted on the holder shaft
137, a camera shatt 139 revolvably supported on the holder
member 138 and having a camera revolution axis 139a in
perpendicular relationship with the holder revolution axis
137a of the holder shait 137 and around which the camera
shaft 139 1s revolvable with respect to the holder member
138, and a channel member 140 securely mounted on the
camera shait 139 to hold the camera unit 131.

The holder shaft 137 has a first end portion revolvably
connected to the stationary member 136, and a second end
portion securely connected to the holder member 138 to
ensure that the holder member 138 1s revolvable with respect
to the stationary member 136 around the holder revolution
axis 137a. The camera shait 139 has a fixed end portion
revolvably connected to the holder member 138 and a free
end portion extending from the holder member 138 to
securely support the channel member 140 to ensure that the
camera unit 131 1s revolvable with respect to the holder
member 138 around the camera revolution axis 139a. The
holder member 138 1s in the form of L-shape 1n cross-section
and has a first plate portion 138a¢ having an outer suriace
paralleled to that of the stationary member 136, and a second
plate portion 1386 integrally formed with the first plate
portion 138a to have an outer surface perpendicular to that
of the first plate portion 138a. The camera retaining assem-
bly 132 further comprises a support plate 141 securely
supported on first plate portion 138a of the holder member
138 to be revolvable together with the holder member 138.

The dome cover 133 includes a dome portion 133a partly
in the form of a spherical shape and made of a transparent
material, and a cylindrical portion 1335 integrally formed
with the dome portion 1334 and made of a transparent
material or a non-transparent material.

The surveillance camera apparatus 130 further comprises
coupling means 142 for coupling the cylindrical portion
1335 of the dome cover 133 with the stationary member 136
of the camera retaining assembly 132. It 1s impossible to
decouple the dome cover 133 from the stationary member
136 while the coupling means 142 couples the cylindrical
portion 1336 of the dome cover 133 with the stationary
member 136 of the camera retaining assembly 132.

The surveillance camera apparatus 130 further comprises
a camera driving unit 143 securely supported on the holder
member 138 of the camera retaining assembly 132 to drive
the camera unit 131 to have the camera unit 131 revolvably
moved around the camera revolution axis 139a with respect
to the holder member 138 of the camera retaining assembly
132 1n two different areas consisting of a surveillance area
where the camera unit 131 1s capable of taking the image of
the specific object, and a non-surveillance area where the
camera unit 131 1s incapable of taking the image of the
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specific object to perform no surveillance operation. The
camera driving unit 143 includes a camera electric motor
144 (see FI1G. 17) for transmitting revolution torques to the
camera shaft 139 to have the camera unit 131 revolve around
the camera revolution axis 139a with respect to the holder
member 138 of the camera retaining assembly 132, and a
camera encoder 145 (see FI1G. 17) for counting and encoding
the revolution number of the camera electric motor 144. It
1s preferable that the camera electric motor 144 and the
camera encoder 145 be combined to be constituted by a
step-motor.

The surveillance camera apparatus 130 further comprises
a holder driving unit 146 securely supported on the station-
ary member 136 of the camera retaining assembly 132 to
drive the holder member 138 of the camera retaining assem-
bly 132 to have the holder member 138 of the camera
retaining assembly 132 revolvably moved with respect to the
stationary member 136 of the camera retaining assembly
132 1n the two different areas. The holder driving unit 146
includes a holder electric motor 147 (see FIG. 17) for
transmitting revolution torques to the holder shaft 137 to
have the holder member 138 of the camera retaining assem-
bly 132 revolve around the holder revolution axis 137a with
respect to the stationary member 136 of the camera retaining,
assembly 132, and a holder encoder 148 (see FIG. 17) for
counting and encoding the revolution number of the holder
clectric motor 147. It 1s preferable that the holder electric
motor 147 and the holder encoder 148 be combined to be
constituted by a step-motor.

The coupling means 142 1s operated to have the cylindri-
cal portion 1335 of the dome cover 133 disengaged out of
the stationary member 136 of the camera retaining assembly
132 when the camera driving unit 143 1s operative to drive
the camera unit 131 with the holder member 138 of the
camera retaining assembly 132 being driven by the holder
driving unit 146 to have the camera unit 131 moved with
respect to the stationary member 136 of the camera retaining,
assembly 132 to have the camera unmit 131 move into
engagement with the coupling means 142 1n the non-
survelllance area.

The coupling means 142 includes a fixed hook member
149 fixedly mounted on the stationary member 136 of the
camera retaining assembly 132 in the dome cover 133, a
bracket member 150 fixedly mounted on the cylindrical
portion 13356 of the dome cover 133 to extend inwardly from
the 1inner surface of the cylindrical portion 1335 of the dome
cover 133 toward the fixed hook member 149, and a pivotal
member 151 supported on the bracket member 150 and
having a center axis 151a. The pivotal member 151 has a
locking portion 1515 extending toward the fixed hook
member 149 to be engageable with the fixed hook member
149, and an unlocking portion 151¢ extending toward the
camera unit 131 and angularly spaced apart from the locking
portion 1515. The pivotal member 151 1s pivotable around
the center axis 151a to assume a first angular position where
the locking portion 1515 1s engaged with the fixed hook
member 149, and a second angular position where the
locking portion 1515 1s disengaged from the fixed hook
member 149.

The coupling means 142 further includes a resilient
member 152 for resiliently urge the pivotal member 151
toward the first angular position of the pivotal member 151
to have the locking portion 1515 engaged with the fixed
hook member 149. The resilient member 152 1s constituted
by a tensile coil spring having one end fixed to the cylin-
drical portion 1335 of the dome cover 133 and the other end
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fixed to the unlocking portion 151¢ of the pivotal member
151 to resiliently urge the pivotal member 151 toward the
first angular position.

The locking portion 1515 of the pivotal member 151 1s
brought into engagement with the fixed hook member 149
when the dome cover 133 1s mounted on the camera retain-
ing assembly 132 to have the pivotal member 151 pivoted to
the first angular position from the second angular position
against the resilient force of the resilient member 152, and
the locking portion 1515 of the pivotal member 151 1s
brought out of engagement with the fixed hook member 149
when the camera unit 131 1s engaged with the unlocking
portion 151¢ to have the pivotal member 151 pivoted to the
second angular position from the first angular position
against the resilient force of the resilient member 152.

The camera umit 131 further includes an engagement
projection 131a fixedly mounted on the cylindrical body and
being held i1n face-to-face relationship with the unlocking
portion 151¢ of the pivotal member 151 when the camera
unit 131 1s driven by the camera driving umt 143 to be
moved with respect to the stationary member 136 of the
camera retaining assembly 132 within the non-surveillance
area. The engagement projection 131a 1s engaged with the
unlocking portion 151¢ of the pivotal member 151 when the
pivotal member 151 1s pivoted to the second angular posi-
tion from the first angular position against the resilient force
ol the resilient member 152.

The surveillance camera apparatus 130 further comprises
a drive control unit 153 for controlling the camera driving
unit 143 and holder driving unit 146 to have the camera unit
131 moved with respect to the stationary member 136 of the
camera retaining assembly 132 between two diflerent posi-
tions consisting of a first position where the camera unit 131
1s held 1n engagement with the coupling means 142 to have
the cylindrical portion 1335 of the dome cover 133 disen-
gaged out of the stationary member 136 of the camera
retaiming assembly 132, and a second position where the
camera unit 131 1s held out of engagement with the coupling
means 142 to have the cylindrical portion 13356 of the dome
cover 133 engaged with the stationary member 136 of the
camera retaining assembly 132.

The drive control unit 153 1s operative to assume two
different operation states consisting of a first operation state
under which the camera unit 131 1s moved within the
survelllance area, and a second operation state under which
the camera unit 131 1s moved with respect to the stationary
member 136 of the camera retaining assembly 132 to have
the camera unit 131 move mto engagement with the cou-
pling means 142 within the non-surveillance area to allow
the coupling means 142 to disengage the cylindrical portion
13356 of the dome cover 133 out of the stationary member
136 of the camera retaining assembly 132.

Under the state that the drive control unit 153 assumes the
second operation state, the camera unit 131 1s moved with
respect to the stationary member 136 of the camera retaining,
assembly 132 to have the camera unit 131 move out of
engagement with the coupling means 142 to allow the
coupling means 142 to engage the cylindrical portion 1335
of the dome cover 133 with the stationary member 136 of the
camera retaining assembly 132.

The surveillance camera apparatus 130 further comprises
an 1/0 port 154 securely mounted on the support plate 141
of the camera retaining assembly 132, and electrically
connected through an electric line 155 to an exterior appa-
ratus having a monitor unit 156 and a controller 157. The I/O
port 154 1s designed to output the image signal produced by
the camera umt 131 to the monitor unit 156 to have the
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monitor unit 156 display and record the image represented
by the image signal. The I/O port 154 1s adapted to input
from the controller 157 a position signal for changing the
position and posture of the camera unit 131, and first and
second operation signals for respectively setting the drnive
control umt 153 to assume the first and second operation
states.

The operation of the surveillance camera apparatus 130
will be described in detail hereimnafter with reference to
FIGS. 15 and 16.

Under the condition that the drive control unit 153
assumes the first operation state, the camera umt 131 1s
driven by the camera driving unit 143 while the holder
member 138 of the camera retaiming assembly 132 1s driven
by the holder driving unmit 146 when the position signal
inputted from the controller 157 through the I/O port 154 to
the drive control unit 153. At this time, the camera unit 131
1s moved 1n the surveillance area with respect to the sta-
tionary member 136 of the camera retaining assembly 132.

The mmage of the specific object 1s then taken by the
camera unit 131, and the image signal 1s produced by the
camera umt 13. The image signal produced by the camera
unmt 131 1s then outputted through the I/O port 154 to the
monitor unit 156 for displaying and recording the image.

While the camera unit 131 1s moved in the surveillance
area with respect to the stationary member 136 of the camera
retaining assembly 132, the cylindrical portion 1335 of the
dome cover 133 1s coupled by the coupling means 142 with
the stationary member 136 of the camera retaining assembly
132 as best shown 1 FIG. 15.

When the second operation signal inputted through the
I/O port 154 to the drive control unit 153, the drive control
umt 153 assumes the second operation state. Under the
condition that the drive control unit 153 assumes the second
operation state, the camera unit 131 1s driven by the camera
driving unit 143 while the holder member 138 of the camera
retaining assembly 132 1s driven by the holder dniving umit
146. At this time, the camera umit 131 1s moved into
engagement with the unlocking portion 151¢ of the pivotal
member 151 of the coupling means 142.

The coupling means 142 i1s then operated to have the
cylindrical portion 1335 of the dome cover 133 disengaged
out of the stationary member 136 of the camera retaining
assembly 132 so that the dome cover 133 can be decoupled
from the surveillance camera apparatus 130 as best shown 1n
FIG. 16.

As will be seen from the above description, the fifth
preferred embodiment of the surveillance camera apparatus
according to the present imvention can take advantage the
non-surveillance area to ensure the operation to couple and
decouple the dome cover with the surveillance camera
apparatus, while the camera unit 1s moved in the surveillance
area to perform a surveillance operation.

Referring now to the drawings, in particular to FIGS. 18
to 20, there 1s shown a sixth preferred embodiment of the
surveilllance camera apparatus according to the present
invention. Throughout the following detailed description,
similar reference numbers refer to respective similar ele-
ments or parts 1 all figures of the drawings.

The sixth preferred embodiment of the surveillance cam-
era apparatus 1s shown 1 FIGS. 18 to 20 as having a
reference number 160, and comprises a camera umt 161 for
taking an 1mage of a specific object, a camera retaining
assembly 162 for retaining the camera unit 161, and a dome
cover 163 mounted on the camera retaiming assembly 162 to
cover the camera umt 161. The camera unit 161 1s operative
to produce an 1mage signal indicative of the image taken by
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the camera umt 161, and includes a lens 164 having a light
axis and capable of passing therethrough light forming the
image taken by the camera unit 161, and a charge coupled
device unit 165 having a plurality of charge coupled devices
to translate the light passed through the lens 164 to the image
signal.

The camera retaining assembly 162 includes a stationary
member 166 secured to a fixed structure such as for example
a ceiling wall forming part of a building, and a side wall
forming part of an elevator cage, a holder shaft 167 revolv-
ably supported on the stationary member 166 and having a
holder revolution axis 167a around which the holder shaft
1677 1s revolvable with respect to the stationary member 166,
a holder member 168 1n the form of L-shape in cross-section
and having a first plate portion 168« fixedly mounted on the
holder shaft 167 and a second plate portion 1685 perpen-
dicular to and integrally formed with the first plate portion
168a, and a camera shait 169 revolvably supported on the
second plate portion 1685 of the holder member 168 and
having a camera revolution axis 169a 1n perpendicular
relationship with the holder revolution axis 167a of the
holder shaft 167 and around which the camera shaft 169 1s
revolvable with respect to the holder member 168, a channel
member 170 securely mounted on the camera shaft 169 to
hold the camera unit 161.

The surveillance camera apparatus 160 further comprises
a camera locking unit 172 securely mounted on the camera
retaining assembly 162 to have the camera unit 161 lockable
with the camera retaining assembly 162 when the camera
unit 161 1s moved with respect to the camera retaiming
assembly 162 into the non-surveillance area which will be
described hereinafter 1n detail. The camera locking unit 172
has a base portion 172a securely connected to the first plate
portion 168a of the holder member 168. The camera locking,
unit 172 has biturcated finger portions 1725 and 172¢ having
end surfaces partly in the form of a spherical shape to ensure
that the camera unit 161 1s locked by the camera locking unit
172 with the cylindrical body of the camera unit 161 partly
received by the bifurcated finger portions 1726 and 172c.
The bifurcated finger portions 1726 and 172¢ of the camera
locking unit 172 1s made of an elastic material, and the end
surface of the bifurcated finger portions 1726 and 172¢ 1s
partly formed to have a diameter smaller than that of the
cylindrical body of the camera unit 161 to ensure that the
camera unit 161 1s locked by the camera locking unit 172
with the cylindrical body of the camera unit 161 partly
received by the bifurcated finger portions 1726 and 172c¢
when the camera unit 161 1s moved with respect to the
camera retaiming assembly 162 into the non-surveillance
area.

The holder shaft 167 has a first end portion revolvably
connected to the stationary member 166, and a second end
portion securely connected to the holder member 168 to
ensure that the holder member 168 1s revolvable with respect
to the stationary member 166 around the holder revolution
axis 167a. The camera shait 169 has a fixed end portion
revolvably connected to the holder member 168 and a free
end portion extending from the holder member 168 to
securely support the channel member 170 to ensure that the
camera unit 161 1s revolvable with respect to the holder
member 168 around camera revolution axis 169a. The first
plate portion 168a of the holder member 168 has an outer
surface paralleled to that of the stationary member 166, and
the second plate portion 1685 of the holder member 168 has
an outer surface perpendicular to that of the first plate
portion 168a.
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The camera retaiming assembly 162 further comprises a
support plate 171 securely supported on first plate portion
168a of the holder member 168 to be revolvable together
with the holder member 168.

The dome cover 163 includes a dome portion 1634 partly
in the form of a spherical shape and made of a transparent
material, and a cylindrical portion 1635 integrally formed
with the dome portion 163a and made of a transparent
material or a non-transparent material.

The surveillance camera apparatus 160 further comprises
a camera driving unit 173 securely supported on the holder
member 168 of the camera retaining assembly 162 to drive
the camera unit 161 to have the camera unit 161 revolvably
moved around the camera revolution axis 169a with respect
to the holder member 168 of the camera retaining assembly
162 1n two different areas consisting of a surveillance area
where the camera unit 161 1s capable of taking the image of
the specific object to perform a surveillance operation, and
a non-surveillance area where the camera unit 161 1s 1nca-
pable of taking the image of the specific object to perform
no surveillance operation.

The camera driving unit 173 includes a camera electric
motor 174 (see FI1G. 20) for transmitting revolution torques
to the camera shait 169 to have the camera unit 161 revolve
around the camera revolution axis 169a with respect to the
holder member 168 of the camera retaining assembly 162,
and a camera encoder 175 (see FIG. 20) for counting and
encoding the revolution number of the camera electric motor
174. It 1s preferable that the camera electric motor 174 and
the camera encoder 175 be combined to be constituted by a
step-motor.

The surveillance camera apparatus 160 further comprises
a holder driving unit 176 securely supported on the station-
ary member 166 of the camera retaining assembly 162 to
drive the holder member 168 of the camera retaining assem-
bly 162 to have the holder member 168 of the camera
retaining assembly 162 revolvably moved with respect to the
stationary member 166 of the camera retaining assembly
162. The holder driving unit 176 includes a holder electric
motor 177 (see FIG. 20) for transmitting revolution torques
to the holder shaft 167 to have the holder member 168 of the
camera retaining assembly 162 revolve around the holder
revolution axis 167a with respect to the stationary member
166 of the camera retaining assembly 162, and a holder
encoder 178 (see FIG. 20) for counting and encoding the
revolution number of the holder electric motor 177. It 1s
preferable that the holder electric motor 177 and the holder
encoder 178 be combined to be constituted by a step-motor.

The surveillance camera apparatus 160 further comprises
a drive control unit 181 (see FIG. 20) securely mounted on
the support plate 171 of the camera retaining assembly 162
to control the camera driving unit 173 and the holder driving
umit 176 to have the camera driving unit 173 drive the
camera unit 161 to be moved with respect to the camera
retaining assembly 162 i the two diflerent areas.

The drive control umt 181 1s operative to assume two
different operation states consisting of a first operation state
under which the camera unit 161 1s moved within the
surveillance area of the camera unit 161, and a second
operation state under which the camera unit 161 1s driven by
the camera driving unit 173 to be moved within the non-
surveillance area of the camera unit 161.

The surveillance camera apparatus 160 further comprises
an I/0 port 182 securely mounted on the support plate 171
of the camera retaining assembly 162, and electrically
connected through an electric line 183 to an exterior appa-
ratus having a monitor unit 184 and a controller 185. The I/O
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port 182 1s designed to output the image signal produced by
the camera umt 161 to the monitor unit 184 to have the
monitor unit 184 display and record the image represented
by the 1mage signal. The I/O port 182 1s adapted to input
from the controller 185 a position signal for changing the
position and posture of the camera unit 161, and first and
second operation signals for respectively setting the drive
control unit 181 to assume the first and second operation
states.

The operation of the surveillance camera apparatus 160
will be described 1n detail hereinafter.

Under the condition that the drive control unit 181
assumes the first operation state, the camera umit 161 1is
driven by the camera driving unit 173 while the holder
member 168 of the camera retaiming assembly 162 1s driven
by the holder driving unit 176 when the position signal
inputted from the controller 185 through the 1/0 port 182 1s
received by the drive control unit 181. At this time, the
camera unit 161 1s moved in the surveillance area with
respect to the stationary member 166 of the camera retaining,
assembly 162.

The 1mage of the specific object 1s then taken by the
camera unit 161, and the image signal 1s produced by the
camera unit 161. The image signal produced by the camera
unit 161 1s then outputted through the I/O port 182 to the
monitor unit 184 for displaying and recording the image.

When the second operation signal 1s inputted through the
I/0O port 182 to the drive control unit 181, the drive control
unit 181 assumes the second operation state. Under the
condition that the drive control unit 181 assumes the second
operation state, the camera unit 161 1s driven by the camera
driving unit 173 to be locked by the camera locking unit 172
in such a way that the cylindrical body of the camera unit
161 is then partly received by the bifurcated finger portions
1726 and 172c.

As will be seen from the above description, the sixth
preferred embodiment of the surveillance camera apparatus
according to the present immvention can take advantage the
non-surveillance area to ensure the operation to lock the
camera unit with the camera retaining assembly, while the
camera unit 1s moved 1n the surveillance area to perform a
surveillance operation.

While the present invention has thus been shown and
described with reference to the specific embodiments, how-
ever, 1t should be noted that the invention 1s not limited to
the details of the illustrated structures but changes and
modifications may be made without departing from the
scope of the appended claims.

What 1s claimed 1s:
1. A surveillance camera apparatus, comprising:

a camera unit for taking an 1mage of a specific object and
having a lens for passing therethrough light forming
said 1mage taken by said camera unit;

a camera retaining assembly for retaining said camera
unit;

a light filtering unit for filtering light forming image taken
by said camera unit, said light filtering unit having a
filter frame supported by said camera unit, and an
optical filter fixed with said filter frame to cut part of
light, and said filter frame being movable with respect
to said camera unit to assume two different operation
positions consisting of a first operation position where
said optical filter covers said lens of said camera unit to
allow said camera unit to be able to take said image
with said optical filter, and a second operation position
where said optical filter uncovers said lens of said
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camera unit to allow said camera unit to be able to take

said 1mage without said optical filter;

frame stop means held stationary with respect to said
camera retaining assembly and designed to stop said
filter frame of said light filtering unit from moving with
respect to said camera retaimng assembly beyond a
predetermined range;

a camera driving unit supported on said camera retaining,
assembly to drive said camera unit to have said camera
unit moved with respect to said camera retaining
assembly 1n two different areas consisting of a surveil-
lance area where said camera unit 1s capable of taking
said 1mage of said specific object to perform a surveil-
lance operation, and a non-surveillance area where said
camera unit 1s 1incapable of taking said 1mage of said
specific object to perform no surveillance operation,
and where said filter frame of said light filtering unait 1s
capable of selectively assuming said two different
operation positions, said camera driving unit being
adapted to drive said camera unit to have said camera
unit moved with respect to said camera retaining
assembly to have said filter frame of said light filtering
unit move 1nto and out of engagement with said frame
stop means; and

a drive control unit for controlling said camera driving
unit to have said camera driving unit drive said camera
unit to have said camera unit moved with respect to said
camera retaining assembly 1n said two diflerent areas,
said drive control unit being operative to assume two
different operation states consisting of a first operation
state under which said camera unit 1s driven by said
camera driving unmt to be moved within said surveil-
lance area, and a second operation state under which
said camera unit 1s driven by said camera driving unit
to be moved with respect to said camera retaining
assembly to have said filter frame of said light filtering
unit move 1nto and out of engagement with said frame
stop means, and which said filter frame of said light
filtering unit 1s moved with respect to said camera
retaining assembly to allow said filter frame of said

light filtering unit to selectively assume said two diif-

ferent operation positions under the state that said filter
frame of said light filtering unit 1s 1n engagement with
said frame stop means.

2. A surveillance camera apparatus as set forth 1n claim 1,
in which said optical filter of said light filtering unit cuts
inirared-light.

3. A surveillance camera apparatus as set forth in claim 1,
in which said camera retaining assembly includes:

a stationary member; and

a camera shait revolvably supported on said stationary
member and having a camera revolution axis around
which said camera shait 1s revolvable with respect to
said stationary member, said camera shait 1s driven in
unison with said camera unit by said camera driving
unit to have said camera unit revolvably moved around
said camera revolution axis with respect to said sta-
tionary member.

4. A surveillance camera apparatus as set forth 1n claim 3,

in which said camera unit includes:

a cylindrical body having said lens accommodated
therein, said filter frame of said light filtering umt
positioned on said camera unit and including an arm
frame portion having a front end, an intermediate
portion, and a rear end, and a finger frame portion
integrally formed with to extend downwardly of said
front end of said arm frame portion to be capable of
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having said optical filter of said light filtering unit cover
said lens of the camera unit, said intermediate portion
having a pivotal axis around which said arm frame
portion 1s pivotable with respect to said cylindrical
body of said camera unit, and said rear end having a
center ridge, and two cut faces separated from each
other at said center ridge;

a pair of regulation members fixedly mounted on said

cylindrical body of said camera unit and angularly
spaced apart from each other to have said arm frame
portion of said filter frame disposed therebetween, said
regulating members having respective inner faces
opposing to each other and radially extending to regu-
late the motion of said filter frame; and

a resilient member fixedly mounted on said cylindrical

body of said camera unit to be contactable with said cut
faces of said rear end of said arm frame portion of said
filter frame to resiliently urge said arm frame portion of
said filter frame to regulate the movement of said filter
frame, said resilient member having a resilient force so
selected that said filter frame 1s movable with respect to
said camera unit under the state that said filter frame of
said light filtering unit 1s 1n engagement with said frame
stop means, and that said filter frame 1s unmovable with
respect to said camera unit under the state that said filter
frame of said light filtering unit 1s out of engagement
with said frame stop means.

5. A surveillance camera apparatus, comprising:
a camera unit for taking an 1mage of a specific object and

having a lens for passing therethrough light forming
said 1mage taken by said camera unit;

a camera retaining assembly for retaining said camera
unit;

a light filtering unait for filtering light forming said image
taken by said camera unit, said light filtering umt
having a filter frame supported by said camera unit, and
a plurality of optical filters fixed with said filter frame
and designed to cut part of light, and said filter frame
being movable with respect to said camera unit to
assume a plurality of operation positions where each of
said optical filter covers said lens of said camera unit to
allow said camera unit to be able to take said 1image
with each of said optical filter;
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frame stop means held stationary with respect to said

camera retaining assembly and designed to stop said
filter frame of said light filtering unit from moving with
respect to said camera retaiming assembly beyond a
predetermined range;

a camera driving unit supported on said camera retaining

assembly to drive said camera unit to have said camera
unit moved with respect to said camera retaiming
assembly 1n two different areas consisting of a surveil-
lance area where said camera unit 1s capable of taking
said 1mage of said specific object to perform a surveil-
lance operation, and a non-surveillance area where said
camera unit 1s incapable of taking said 1mage of said
specific object to perform no surveillance operation,
and where said filter frame of said light filtering unait 1s
capable of selectively assuming said operation posi-
tions, said camera driving unit being adapted to drive
said camera unit to have said camera unit moved with
respect to said camera retaining assembly to have said
filter frame of said light filtering unit moved 1nto and
out of engagement with said iframe stop means; and

a drive control unit for controlling said camera driving

unit to have said camera driving unit drive said camera
unit to have said camera unit moved with respect to said
camera retaining assembly 1n said two diflerent areas,
said drive control unit being operative to assume two
different operation states consisting of a first operation
state under which said camera unit 1s driven by said
camera driving unit to be moved within said surveil-
lance area, and a second operation state under which
said camera unit 1s driven by said camera driving unit
to be moved with respect to said camera retainming
assembly to have said filter frame of said light filtering
unit move 1nto and out of engagement with said frame
stop means, and which said filter frame of said light
filtering unit 1s moved with respect to said camera
retaining assembly to allow said filter frame of said
light filtering unit to selectively assume said different
operation positions under the state that said filter frame
of said light filtering unit 1s 1n engagement with said
frame stop means.
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